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TITLE: Cholera vaccine candidate 638: intranasal 

immunogenicity and expression of a foreign 
antigen from the pulmonary pathogen 
Coccidioides immitis 

AUTHOR (S) : Silva, Anisia J.; Mohan, Archana; Benitez, Jorge 

A. 

CORPORATE SOURCE: Biochemistry and Immunology, Department of 

Microbiology, Morehouse School of Medicine, 720 
Westview Dr., SW, Atlanta, GA, 30310-1495, USA 

SOURCE: Vaccine (20C3) , 21(32), 4715-4721 

CODEN: VACCDE; ISSN: 0264-410X 

PUBLISHER: Elsevier Science Ltd. 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Vibrio cholerae strain 638 is a live genetically attenuated 

candidate cholera vaccine in which the CTXd> prophage encoding 
cholera toxin has been deleted and hapA, encoding an extracellular 
Zn-dependent metalloprotease, was insertionally inactivated. Strain 
638 was highly immunogenic when inoculated to adult Swiss mice by 
the intranasal route as judged by the induction of a strong serum 
vibriocidal antibody response. A side-by-side comparison of strain 
638 with its isogenic hapA+ precursor (strain 81)- in the above model 
indicated that inactivation of hapA does not affect immunogenicity. 
The spherule-associated antigen 2/proline-rich antigen (Ag2/PRA) of 
Coccidioides immitis has been shown to protect mice against 
coccidioidomycosis to an extent dependent on the modes of 
antigen presentation and challenge with C. immitis arthrospores . In 
this work, we demonstrate the use of a live genetically attenuated 
V. cholerae strain to deliver Ag2/PRA. Ag2/PRA was expressed in 638 
as a fusion protein with the Escherichia coli heat labile 
toxin B subunit leader peptide using the strong Tac 
promoter. The recombinant Ag2/PRA was efficiently 
expressed, processed and secreted to the periplasmic space. 
Intranasal immunizations of adult mice with strain 638 expressing 
Ag2/PRA induced serum vibriocidal antibody response to the 
vector strain and serum total IgG response to Ag2/PRA. 
Strain 638 expressing PRA could be recovered from trachea and lung 
up to 20 h after immunization but was effectively cleared 72 h 
post -inoculation . 
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GB 2002-23829 
AB The invention provides vectors (such as viral 

vectors, plasmid vectors or phagemids) comprising: 
(a) a heterologous nucleotide sequence encoding an antigenic 
polypeptide from a pathogen (such as viral, bacterial, 
parasitic or fungal); (b) a nucleotide sequence encoding a protease 
inhibitor (such as human PI31); a nucleotide sequence for a 
constitutive, regulatable, and/or cell/tissue-specific promoter; and 
(d) a nucleotide sequence encoding an inhibitory RNA mols., 
specifically an antisense human HERNA oligonucleotides. The 
invention also provides vectors comprising a nucleotide 
sequence encoding CIITA, a polypeptide that stimulates the 
expression of MHC class II genes. The invention further provides 
the use of said vectors as vaccines in production of an immune 
response (humoral) to said antigens in an animal, such as human, 
wherein said vaccination may be against a viral, fungal, bacterial 
or parasitic disorder. Still further, the invention relates: (a) 
using said vectors in production of antibodies, wherein said 
antibodies may be of therapeutic and/or of diagnostic use; (b) that 
said vectors may be adapted for expression of humanized or 
chimeric antibodies; and (c) that said vectors may be used 
to used to immunize animals for production of hybridomas expressing a 
monoclonal antibody against antigen of interest. Finally, the 
invention provides the cDNA sequences of mouse CIITA, and human 
PI31, and partial cDNA sequence of human HERNA helicase. The 
invention related that the use of said vectors containing said 
sequences can be used to enhance secretion of translated immunogen, 
and enhance DNA vaccination bias away from an MHC class I event 
towards MHC class II event. In the examples, the invention 
presented the construction of two vectors, pcDNAFinal and 
pcDNA6TR-IRES-CIITA, wherein pcDNAFinal contains nucleotide 
sequences encoding immunogen parathyroid hormone-related 
protein (PTHrP) , antisense HERNA mRNA, PI31 and CD4 + T-cell 
epitope from lymphocytic choriomeningitis virus and wherein 
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pcDNA6TR-IRES-CIITA encodes CIITA. Specifically, the invention 
related that: (a) antisense HERNA RNA can increase the 
transcriptional efficiency of vectors resulting in greater 
levels of transgene expression; (b) PI31 can inhibit proteasome 
digestion of recombinant antigen making it more assessable 
to MHC class II antigens; (c) inclusion of CD4 + T-cell epitope 
ensured that degraded immunogen-MHC class II complex bound to CD4 + T 
cells; and (d) inclusion of CIITA protein allowed for 
over-expression of MHC class II antigens. 
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Yeast Bax-responsive genes for drug target 
identification in yeast and fungi 
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AB The cDNAs for Saccharomyces cerevisiae genes responding to BAX gene 
expression as well as the proteins encoded by these cDNAs 
are disclosed. Addnl . , Candida albicans and human homologs of the 
S. cerevisiae genes/proteins are provided. The invention 
describes the use of nucleic acids and proteins which are 
involved in apoptosis in yeast or fungi for the preparation of medicines 
for treating diseases associated with yeast or fungi or for the 
treatment of proliferative disorders or for preventing apoptosis in 
certain diseases. Methods are provided to identify compds . which 
selectively modulate the expression or functionality of said 
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proteins in the same or a parallel pathway. Also provided 

are compds . as well as pharmaceutical compns., medicines and 

vaccines. The invention also comprises new nucleic acid sequences, 

probes and primers derived thereof, expression vectors and 

host cells transformed with said vectors, 

polypeptides and antibodies raised against said 

polypeptides . 
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TITLE: Role of signal sequence in vaccine-induced 

protection against experimental 

coccidioidomycosis 
AUTHOR(S): Jiang, Chengyong; Magee, D. Mitchell; Ivey, F. 

Douglas; Cox, Rebecca A. 
CORPORATE SOURCE: Department of Microbiology, University of Texas 

Health Science Center at San Antonio, San 

Antonio, TX, 78229, USA 
SOURCE: Infection and Immunity (2002), 70(7), 3539-3545 

CODEN: INFIBR; ISSN: 0019-9567 
PUBLISHER: American Society for Microbiology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The vaccine efficacy of the gene sequence encoding the signal 
peptide of the antigen known as antigen 2 or proline-rich 
antigen (Ag2/PRA) , an immunodominant antigen present in the cell 
wall of the fungal pathogen Coccidioides immitis, was 
investigated in a murine model of coccidioidomycosis. 
Expression plasmids for Ag2/PRA ( 1-18 ) DNA (signal sequence), 
Ag2/PRA(19-194) DNA (lacking the signal sequence), and 
Ag2/PRA(1-194) DNA (full length) were inserted in the pVR1012 
vector, and the constructs were used to vaccinate the highly 
susceptible BALB/c mouse strain. Immunization with the signal gene 
sequence significantly reduced the fungal burden in the lungs and 
spleens of mice 12 days after i.p. challenge with a LD of 2500 C. 
immitis arthroconidia , to a level comparable to the protection 
induced in mice immunized with the full-length Ag2/PRA { 1-194 ) DNA . 
The Ag2/PRA(19-194 ) gene protected mice but to a significantly lower 
level than the signal sequence or the full-length Ag2 gene. The 
immunizing capacity of Ag2/PRA ( 1-18 ) was not attributable to a 
nonspecific immunost imulatory effect of DNA, as evidenced by the 
fact that mice immunized with a frameshift mutation of Ag2/PRA ( 1- 18 ) 
were not protected against challenge. Furthermore, a synthetic 
peptide corresponding to the translated sequence of 
Ag2/PRA(1-18) DNA protected mice, albeit at a lower level than the 
Ag2/PRA ( 1-18 ) DNA vaccine. The protection induced with the signal 
gene vaccine correlated with the production of gamma interferon when 
splenocytes from Ag2/PRA ( 1-18 ) -immunized mice were stimulated with 
recombinant full-length Ag2 and was not associated with the 
production of anti-Coccidioides IgG antibody. This is the 
first study to establish that a signal peptide sequence 
alone, administered as a gene vaccine or synthetic peptide 
, can induce protective immunity against a microbial pathogen. 
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DOCUMENT NUMBER: 137:137416 

TITLE: Complementation of the ODC-Escherichia coli 

(EWH319) null mutant by expression of the 
Coccidioides immitis ornithine 
decarboxylase (CiODC) gene 

Guevara-Olvera, L . ; Guevara-Gonzalez, R. G.; 
Munoz-Sanchez, C. I.; Gonzalez-Chavira, M. M. 
Inst. Tecnologico de Celaya, Depto. Ingenieria 
Bioquimica, Guanajuato, 38010, Mex. 
Informacion Tecnologica (2002), 13(2), 177-181 
CODEN: ITECFG; ISSN: 0716-8756 
Centro de Informacion Tecnologica 
Journal 
Spanish 

The aim of this study was to determine the function of the ornithine 
decarboxylase (CiODC) gene from Coccidioides immitis, a 
human respiratory fungal pathogen. A fragment of complementary DNA 
(cDNA) coding for CiODC protein was cloned into the 
pET-28b vector. The pET-CiODC recombinant 

plasmid was used to transform the EWH319 strain of Escherichia coli, 
which lacks the ODC gene and all others which synthesize polyamines 
and shows reduced growth due to this deficiency. Introduction of 
the transformant plasmid restored the bacterial growth in minimal M9 
medium. The complemented strain EWH31 9 . pET-CiODC showed ODC 
activity which was inhibited by 1 , 4 -diamino-2-butanone (DAB) a 
competitive inhibitor which is specific for eukaryote ODCs. Based 
on the present results it was concluded that expression of the CiODC 
gene from Coccidioides immitis conferred a fundamental 
function for the growth of Escherichia coli. 
REFERENCE COUNT: 20 THERE ARE 20 CITED REFERENCES AVAILABLE 
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Production of human monoclonal antibodies in 
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NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, 
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MD, RU, TJ, TM 
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US 2002045219 Al 20020418 US 2001-759984 20010112 

PRIORITY APPLN. INFO.: US 2000-222473P P 20000802 

US 2001-759984 Al 20010112 
AB The present invention relates to a method of making human monoclonal 
antibodies through the use of novel hybrid cells. In the invention, 
hybrid cells are created by combining three elements: a fusion 
partner cell, a fusion cell (in particular a human B-lymphocyte) , 
and an ectopic telomerase gene. Mammalian cell lines that 
ectopically express telomerase and methods of using such cell lines 
in producing novel hybrid cells (hybridomas) that produce human 
monoclonal antibodies; human monoclonal antibodies produced by such 
novel hybridomas and DNA constructs useful for producing mammalian 
cell lines that ectopically express telomerase are described. The 
expression of an ectopic telomerase gene in hybrid cells formed from 
primary human B-lymphocytes and fusion partner cells {other human 
non-B lineage cells) improves their growth rate, level of Ig 
expression, stability of Ig expression, and the ability to be cloned 
by limiting dilution A murine myeloma cell line that ectopically 
expressed human telomerase was created, as well as murine/human cell 
hybrids . 
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R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, 
PT, IE, SI, LT, LV, FI, RO, MK, CY, AL, TR 
BR 2001011823 A 20030610 BR 2001-11823 20010620 

NO 2002005838 A 20030218 NO 2002-5838 20021205 

US 2003186275 Al 20031002 US 2003-311879 20030318 

PRIORITY APPLN. INFO.: GB 2000-14907 A 20000620 

WO 2001-GB2685 W 20010620 
AB The invention discloses methods for the identification of antigenic 
proteins expressed by pathogenic microbes, vaccines 
comprising the proteins, recombinant methods to 

manufacture the proteins and therapeutic antibodies directed to 
the proteins. In particular, the invention discloses 
amino acid sequences of staphylococcus aureus antigenic 
proteins, the DNA sequences encoding polypeptides 
and genomic DNA library of staphylococcus aureus. The invention 
also provides expression vectors encoding antigenic 
peptides, methods for the production of the proteins, 
antibodies to the proteins as well as methods of preparing 
the antibodies. The invention further provides vaccine comprising 
the antigenic proteins, pharmaceutical carrier, and 
adjuvant as well as methods of immunizing animals or humans. 
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Recombinant urease and urease DNA of 
Coccidioides immitis elicit an 
immunoprotective response against 
coccidioidomycosis in mice 
Li, Kun; Yu, Jieh-Juen; Hung, Chiung-Yu; 
Lehmann, Paul F.; Cole, Garry T. 
Department of Microbiology and Immunology, 
Medical College of Ohio, Toledo, OH, 43614-5806, 
USA 

Infection and Immunity (2001), 69(5), 2878-2887 
CODEN: INFIBR; ISSN: 0019-9567 
American Society for Microbiology 
Journal 
English 

Coccidioides immitis antigens which stimulate a T helper 
cell 1 (Thl) pathway of host immune response are considered to be 
essential components of a vaccine against coccidioidomycosis 

Recombinant urease (rURE) and recombinant 
heat shock protein 60 (rHSP60) of C. immitis were 

expressed in Escherichia coli and tested as vaccine candidates in 
BALB/c mice. A synthetic oligodeoxynucleotide which contained 
unmethylated CpG dinucleotides and was previously shown to enhance a 
murine Thl response was used as an immunoadjuvant . T cells isolated 
from the spleens and lymph nodes of the rURE- and rHSP60-immune mice 
showed in vitro proliferative responses to the resp. 
recombinant protein, but only those T lymphocytes 
from rURE-immunized mice revealea markedly elevated levels of 
expression of selected Thl-type cytokine genes. BALB/c mice 
immunized s.c. with rURE and subsequently challenged by the i.p. 
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route with a lethal inoculum of C. immitis arthroconidia 
demonstrated a significant reduction in the level of C. immitis 
infection compared to control animals. RHSP60 was much less 
effective as a protective antigen. Evaluation of cytokine gene 
expression in lung tissue and levels of recombinant 

urease-specif ic Igs (IgGl vs. IgG2a) in murine sera at 12 days after 
challenge provided addnl . evidence that immunization with rURE 
stimulated a Thl response to the pathogen. Urease was further 
evaluated by expression of the URE gene in a mammalian plasmid 
vector (pSecTag2A. URE) which was used to immunize mice by 
the intradermal route. In this case, 82% of the vector 
construct-immunized animals survived more than 40 days after i.p. 
infection, compared to only 10% of the mice immunized with the 
vector alone. In addition, 87% of the pSecTag2A . URE-immunized 
survivors had sterile lungs and spleens. These data support the 
need for further evaluation of the C. immitis urease as a candidate 
vaccine against coccidioidomycosis. 
REFERENCE COUNT: 4 4 THERE ARE 4 4 CITED REFERENCES AVAILABLE 

FOR THIS RECORD. ALL CITATIONS AVAILABLE 
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Genetic vaccination against Coccidioides 
immitis: comparison of vaccine efficacy of 
recombinant antigen 2 and antigen 2 cDNA 
Jiang, Chengyong; Magee, D. Mitchell; Quitugua, 
Teresa N.; Cox, Rebecca A. 

Department of Clinical Investigation, Texas 
Center for Infectious Disease, San Antonio, TX, 
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Journal 
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Previous studies from our laboratory established that C-ASWS, an 
alkali-soluble, water-soluble extract from cell walls of Coccidioides 
immitis, protects mice against lethal challenge with this fungus. 
The C-ASWS extract contains a glycosylated protein, 
designated antigen 2 (Ag2), and a polysaccharide antigen. We 
recently cloned Ag2 cDNA and showed that the recombinant 
fusion protein elicited strong delayed-type 

hypersensitivity responses in immunized mice. This investigation 
was undertaken to determine if the recombinant Ag2 
protein, expressed as an Ag2-glutathione S-transf erase (GST) 
fusion protein, or Ag2 cDNA would protect mice against 
lethal challenge with C. immitis. The recombinant Ag2-GST 
protein protected BALB/c mice against i.p. challenge with 
250 arthroconidia, as assessed by a decrease in fungal CFU in 
tissues. The Ag2-GST-immunized mice did not show, however, an 
increased survival during a 30-day period postinfection. By 
contrast, immunization of mice with Ag2 cDNA ligated into the 
pVR1012 plasmid engendered protection against i.p. challenge with 
2,500 arthroconidia and against pulmonary challenge with 50 
arthroconidia. Vaccine efficacy paralleled the development of 
delayed-type hypersensitivity responses to C. immitis antigen. 
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Whereas mice vaccinated with the recombinant Ag2-GST 
protein did not mount footpad hypersensitivity to C-ASWS or 
the recombinant Ag2-GST protein, mice vaccinated 
with the pVR1012-Ag2 construct mounted a strong footpad 
hypersensitivity and their spleen cells secreted gamma interferon 
upon in vitro stimulation with the Ag2-containing C-ASWS extract This is 
the first investigation to show that genetic immunization can 
protect against lethal challenge with C. immitis . 
REFERENCE COUNT: 50 THERE ARE 50 CITED REFERENCES AVAILABLE 

FOR THIS RECORD. ALL CITATIONS AVAILABLE 

IN THE RE FORMAT 
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TITLE: Detecting serum antibodies to a purified 

recombinant proline-rich antigen of 
Coccidioides immitis in patients with 
coccidioidomycosis 

AUTHOR(S): Orsborn, Kris I.; Galgiani, John N. 

CORPORATE SOURCE: Research and Medical Services, Veterans Affairs 

Medical Center, University of Arizona, Tucson, 

AZ, USA 

SOURCE: Clinical Infectious Diseases (1998), 27(6), 

1475-1478 

CODEN: CIDIEL; ISSN: 1058-4838 
PUBLISHER: University of Chicago Press 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB In previous work, antibodies in serum samples from patients with 
coccidioidomycosis were found to react with a proline-rich 
antigen (PRA) isolated from spherules of Coccidioides 
immitis, and the gene encoding this antigen was cloned. We 
expressed and purified recombinant PRA (rPRA) by removing 
the majority of amino acids contributed by the vector from 
the fusion protein. Purified rPRA reacted with serum IgG 
antibodies in 37 of 42 patients with culture-proven progressive 
pulmonary or extrapulmonary coccidioidal disease; specific 
antibodies in dilns. ranging from 1:40 to 1:102,400 were 
demonstrated (sensitivity, 88%) . In contrast, for >95% of patients - 
without coccidioidomycosis reactivity of <1:40 was 
demonstrated (specificity, 97%) . Of 18 patients with primary 
self-limited coccidioidomycosis, none had detectable 
antibodies in serum samples collected up to 141 days after illness 
began. The association of antibodies to rPRA with progressive infection 
may have prognostic value. 

REFERENCE COUNT: 22 THERE ARE 22 CITED REFERENCES AVAILABLE 
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SOURCE: Infection and Immunity (1996), 64(7), 2695-2699 

CODEN: INFIBR; ISSN: 0019-9567 
PUBLISHER: American Society for Microbiology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Previous expts. have provided evidence that Coccidioides 

immitis antigen 2 (Ag2) is a major T-cell-reactive component of 
mycelia and spherule cell walls. Here the authors report the 
identification and cloning of the cDNA that encodes Ag2 from a 
lambda ZAP cDNA expression library constructed from spherule-derived 
RNA. DNA sequence anal, established that the 1,255-bp clone 
contains a 174-bp 5 f untranslated region, a 582-bp open reading 
frame which encodes for a protein consisting of 194 amino 
acids, and a 375-bp 3 1 untranslated region, including a poly (A) 
tail. The recombinant Ag2 protein has a 

predicted mol . mass of 19.5 kDa and contains an 18-amino-acid N 

terminus which has been tentatively identified as a signal 

peptide. The Ag2 cDNA was ligated into the pGEX-4T-3 

vector and expressed in Escherichia coli TG-1 cells as a 

glutathione S-transf erase fusion protein. The 

recombinant fusion protein showed reactivity with 

sera from patients with coccidioidomycosis and elicited 

delayed-type footpad hypersensitivity responses in 

Coccidioides- immune mice. These results suggest that the 

Ag2 cDNA can be used for the large-scale production of this Immunol . 

important protein. 
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Cox, Rebecca A. 
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PUBLISHER: American Society for Microbiology 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Detection of anti-Coccidioides complement-fixing (CF) 

antibody is a valuable diagnostic and prognostic aid in 

coccidioidomycosis. The CF antibody response is directed 

against a heat-labile antigen that has chitinase activity, hereafter 

referred to as the CF/chitinase protein. To identify and 

clone this immunoreacti ve enzyme, the authors constructed a 

Coccidioides immitis cDNA lambda ZAP expression library from 

spherule RNA and detected fusion peptides expressing CF 

epitopes by immunoscreening . A cDNA clone consisting of 1623 bp was 

identified, sequenced, and found to contain a single open reading 

frame that encodes a protein of 47 kDa with 427 amino 

acids. Deduced amino acid sequence analyses showed that the cloned 

CF/chitinase cDNA contains a 35-amino-acid region, beginning at 

Ser-18 and ending at Arg-52, which has 92% homol . with the reported 

N-terminal amino acid sequence of authentic CF/chitinase 
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protein. The first 17 amino acids in the deduced sequence 
of the cloned cDNA are not present on the mature CF/chitinase 
protein, suggesting that it may be a signal peptide 

Expression of the CF/chitinase cDNA insert by using the pGEX-4T-3 
vector yields a fusion peptide that bears 

CF-specific epitopes and shows chitinase activity. The CF/chitinase 
clone will enable large-scale production of the recombinant CF 
antigen for use in immunoassays and facilitate studies on the role 
of chitinase in the morphogenesis of C immitis. 
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Coccidioides immitis-specif ic antigen 
AUTHOR(S): Pan, Shuchong; Cole, Garry T. 
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SOURCE: Infection and Immunity (1995), 63(10), 3994-4002 
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PUBLISHER: American Society for Microbiology 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Results of earlier investigations have indicated that the saprobic 
phase of Coccidioides immitis produces a heat-stable, 
19-kDa antigen with serine proteinase activity which has been 
suggested to be specific for this pathogenic fungus. In the present 
study the authors have determined the N-terminal and partial internal 
amino acid sequences of the purified, 19-kDa antigen, cloned the 
gene which encodes this polypeptide, and confirmed that 
the secreted proteinase is a Coccidioides-specif ic antigen 
(CS-Ag) . Both the genomic and cDNA sequences are reported and 
reveal that the csa gene which encodes this antigen has no introns. 
A 543-bp open reading frame encodes a 181-amino-acid-containing 
protein with a predicted mols. mass of 19.8 kDa and an 
isoelec. point of 8.3. The csa gene was localized on chromosome I 
of three representative C. immitis clin. isolates on the basis of 
Southern hybridizations. Expression of the csa gene in Escherichia 
coli using the pET21a plasmid vector yielded a 
recombinant protein that was recognized in 

immunoblot assays by antibody raised to the purified 19-kDa CS-Ag. 
Secretion of the native antigen is suggested to occur by cleavage of 
a putative 23-residue signal peptide. The native CS-Ag 
showed a low degree of glycosylation . Anal, of the carbohydrate 
composition of the CS-Ag revealed xylose, mannose, galactose, and 
glucose. However, the purified antigen showed no affinity for Con 
A. A PCR method with specificity and high sensitivity for detection 
of C. immitis genomic DNA, using a pair of synthetic oligonucleotide 
primers whose sequences were based on that of the csa gene, was 
developed. A 520-bp product was amplified only when C. immitis 
genomic DNA was used as the template. The lower limits of DNA 
detection using this PCR method were 1 pg of C. immitis genomic DNA 
by ethidium bromide staining and 100 fg after Southern 
hybridization. The csa gene-based PCR method for detection of C. 
immitis DNA is useful for culture identification and may have clin. 
applications for the diagnosis of coccidioidal infections. 
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Identification of antigens of 
Coccidioides immitis which stimulated 
immune T lymphocytes 
Cole, Garry T.; Kirkland, Theo N. 
Dep. Bot., Univ. Texas, Austin, TX, 78713, USA 
Archives of Medical Research (1993), 24(3), 
281-91 

CODEN: AEDEER; ISSN: 0188-4409 
Journal 
English 

T-cell mediated immune response to coccidioidomycosis has 
been shown to be the principal mechanism of resistance to this 
respiratory fungal disease in exptl. animals. In this study, a 
Coccidioides immitis antigen-specific murine T-cell line was 
used to identify macromols. capable of eliciting an immune mouse 
T-cell proliferative response. The murine T-cell line was selected 
on the basis of its strong pos . response to a soluble conidial wall 
fraction (SCWF), which had previously been shown to be reactive in 
humoral and cellular immunoassays. An antigen-specific T-cell line 
rather than T-cell clones was used to identify multiple antigens. 
The T-cell immunoblot method was employed first to identify 
immunoreactive subfractions of the SCWF, and then to identify T-cell 
fusion proteins (FPs) obtained from a cDNA expression 
library constructed in A.gtll. The library was screened with 
anti-SCWF. The nucleotide sequence of a 0.2-kb cDNA insert encoding 
a FP which elicited vigorous T-cell response was determined A construct 
of this insert was subcloned into the pET expression vector 
system and 6.5-kDa recombinant protein (RP) 

expressed in Escherichia coli was isolated. The RP and FP were 
shown to be homologous on the basis of identify of their amino acid 
sequences. Antibody raised in guinea pigs against the RP recognized 
a 59-kDa native protein of the mycelial culture filtrate 
produced by 3 sep. strains of C. immitis, and reacted with the cell 
wall of arthroconidia as detected by immunofluorescence microscopy. 
In this study, a potentially important T-cell stimulating antigen of 
C. immitis was identified and partly characterized. 
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AB US2003143216 A UPAB: 20031128 

NOVELTY - A chit in-binding, chitinase-inactive polypeptide 
(I) comprising a chit in-binding fragment of 54 C-terminal amino 
acids of a fully defined human chitinase sequence (SI) of 466 amino 
acids as given in the specification, is new. (I) is chosen from 
polypeptides having sequence of amino acid residues 347-397 
to 445 of (SI) . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included 

for: 

(1) a fusion protein (II) comprising (I) fused to a 
heterologous polypeptide; 

(2) a composition (III) comprising (I) and a diluent; 

(3) a composition (IV) comprising (I) conjugated to an 
antifungal agent; 

(4) a composition (V) comprising (I) conjugated to a detectable 
label; 

(5) a kit (VI) for diagnosing the presence of chitin in a 
sample comprising the composition; 

(6) a purified, isolated polynucleotide (VII) encoding (I); 

(7) a vector (VIII) comprising (VII); 

(8) a host cell (IX) transformed or transfected with (VII) in a 
manner allowing the expression of (I) encoded by (VII) in (IX); 

(9) a polypeptide produced by culturing (IX); and 

(10) a monoclonal antibody (X) that specifically binds to an 
epitope within the 54C-terminal amino acid of (SI) . 

ACTIVITY - Fungicide. 

Anti-fungal activity of recombinant chitinase in vivo 
in mice was determined as follows. Female Balb/c mice, 6-8 weeks 
old, were administered 0.5, 5.0, 50 mg/kg recombinant 
human chitinase by intravenous injection in the tail vein. The mice 
was infected with the fungi, varying doses of test drug was 
administered to the animals and their survival is measured over 
time. Specifically, acute systemic candidiasis was achieved in mice 
by intraperitoneal or intravenous challenge of 10 multiply 106 
colony forming units (CFU) Candida albicans. The recombinant 
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chitinase was administered before or at 1 to 5 hours after 
challenge, and the number of survivors was determined after five 
days. In addition, the mice can be sacrificed and fungal load can be 
determined in specific organs. Alternatively, the mice were 
challenged with lower doses of fungi, e.g., Aspergillus (8-10 
multiply 106 CFU) or Candida (1 multiply 106 CFU) in which case 
survival can be measured at more distant time points, e.g. 45 days. 
The long term fungicidal/fungistatic activity of a chitinase may be 
evaluated by continuing therapy for a week or more, e.g. 11 days, 
and following the animals over several weeks, e.g. 18 days to one 
month. The result showed that effective anti-fungal agent { 
recombinant chitinase) enhanced the long term survival of 
animals and reduced fungal load in blood and organs. 

MECHANISM OF ACTION - Lysis of fungal cell wall and membrane. 

USE - (III) or (IV) is useful for treating (Ml) fungal 
infection which involves administering (III) or (IV) to a subject 
suffering from fungal infection. (Ml) further comprises 
administering a non-chitinase antifungal agent. (V) is useful for 
detecting the presence of chitin in a sample which involves 
contacting the sample with (V) and determining the amount of labeled 
polypeptide bound to chitin. (claimed) . 

(Ill), (IV) or (V) is useful for treating fungal infections 
such as candidiasis, aspergillosis, coccidioidomycosis, 
blastomycosis, paracoccidioidomycosis, histoplasmosis, 
cryptococcosis, chromoblastomycosis, sporotrichosis, mucormycosis, 
and the dermatophytoses can manifest as acute or chronic disease. 
(VII) is useful in hybridization assays to detect the capacity of 
cells to synthesize chitinase and for diagnostic methods useful for 
identifying a genetic alteration ( s ) in the chitinase locus that 
underlies a disease state or states. (X) is useful for detecting or 
quantifying the presence of chitin-binding domain, and for detecting 
or quantifying the presence of yeast or fungi, e.g., by adding a 
chitin-binding domain which binds to the yeast of fungi. (X) is also 
useful for detecting chitin-binding domain in human blood samples 
which indicates a disease state involving chitinase, such as 
Gaucher ! s disease. 
Dwg.0/0 
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AB Vibrio cholerae strain 638 is a live genetically attenuated 
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candidate cholera vaccine in which the CTXPhi prophage encoding 
cholera toxin has been deleted and hapA, encoding an extracellular 
Zn-dependent metalloprotease, was insertionally inactivated. Strain 
638 was highly immunogenic when inoculated to adult Swiss mice by 
the intranasal route as judged by the induction of a strong serum 
vibriocidal antibody response. A side-by-side comparison of strain 
638 with its isogenic hapA(+) precursor (strain 81) in the above 
model indicated that inactivation of hapA does not affect 
immunogenicity . The spherule-associated antigen 2/proline-rich 
antigen (Ag2/PRA) of Coccidioides immitis has been shown 
to protect mice against coccidioidomycosis to an extent 
dependent on the modes of antigen presentation and challenge with C. 
immitis arthrospores . In this work, we demonstrate the use of a 
live genetically attenuated V. cholerae strain to deliver Ag2/PRA. 
Ag2/PRA was expressed in 638 as a fusion protein with the 
Escherichia coli heat labile toxin B subunit leader peptide 
using the strong Tac promoter. The recombinant Ag2/PRA 
was efficiently expressed, processed and secreted to the periplasmic 
space. Intranasal immunizations of adult mice with strain 638 
expressing Ag2/PRA induced serum vibriocidal antibody response to 
the vector strain and serum total IgG response to Ag-2/PRA. 
Strain 638 expressing PRA could be recovered from trachea and lung 
up to 20h after immunization but was effectively cleared 72h 
post -inoculation . 
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NOVELTY - Screening (Ml) for identifying biologically active agents, 

comprises : 

(i) providing a population of cells stably transfected with a 
nucleic acid encoding a reporter molecule; 

(ii) cloning the transfected cells into a cell array; 

(iii) exposing the array to at least one agent to be tested; 

and 

(iv) detecting a signal generated by the reporter molecule as a 
result of exposure to the agent. 

DETAILED DESCRIPTION - Screening (Ml) for identifying 
biologically active agents, comprises: 

(i) providing a population of cells which have been stably 
transfected with a nucleic acid molecule encoding a reporter 
molecule; 

(ii) cloning the transfected cells into a cell array; 

(iii) exposing the array to at least one agent to be tested; 

and 

(iv) detecting a signal generated by the reporter molecule as a 
result of exposure to the agent . 

INDEPENDENT CLAIMS are also included for the following: 

(1) An agent identified by Ml; 

(2) A cell or a cell array obtained by Ml; 

(3) Screening (M2) for the isolation of a gene, comprising: 

(a) steps (i)-(iv) of Ml; 

(b) extracting nucleic acid from a cell sample comprising the 
cell array; and 

(c) determining the sequence of at least part of the genomic 
region into which the nucleic acid encoding the reporter molecule 
has integrated; 

(4) Comparing the biological activity of a reference agent with 
at least one other agent, comprising: 

(a) steps (i) and (ii) of the above method; 

(b) preparing a duplicate array; 

(c) step (iii) of the above method; 

(d) exposing the duplicate array to a reference agent; and 

(e) detecting a signal generated by the reporter molecule as a 
result of exposure to the agent and to the reference agent; and 

(5) A vector comprising a reporter molecule, a splice 
acceptor site and an internal ribosome entry site, where the splice 
acceptor and the internal ribosome entry site are operably linked to 
facilitate expression of the reporter molecule. 

USE - The method is useful in identifying biologically active 
agents and the genes through which the agents act, in screening 
potential drugs for their ability to activate certain drug targets 
in a high-throughput assay, in identifying relationships between 
signaling pathways and specific signals that could be useful in 
eventually directing the differentiation of embryonic stem cells, 
and in toxicology assays by testing for unwanted activation or 
inhibition of specific signaling pathways. The vector is 
useful in carrying out the above methods (claimed) . 
Dwg. 0/99 
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NOVELTY - Constructing (Ml) a strain of diploid fungal cells in 
which both alleles of a gene are modified, comprising modifying one 
allele by insertion or replacement by a cassette having an 
expressible selectable marker, and modifying other allele by 
recombination, of a promoter replacement fragment with a 
heterologous promoter, so that expression of the second allele is 
regulated by the promoter, si new. 

DETAILED DESCRIPTION - Constructing (Ml) a strain of diploid 
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fungal cells in which both alleles of a gene are modified, 
comprising constructing a strain of diploid fungal cells in which 
both alleles of a gene are modified, comprises modifying one allele 
in diploid fungal cells by recombination using a gene 
disruption cassette comprising a first nucleotide sequence encoding 
an expressible selectable marker, to provide heterozygous diploid 
fungal cells in which the first allele is inactivated, and modifying 
the second allele by recombination using a promoter 
replacement fragment comprising a second nucleotide sequence 
encoding a heterologous promoter, so that expression of the second 
allele is regulated by the heterologous promoter, where the gene 
encodes a polypeptide required for proliferation of 
Candida albicans, where the polypeptide is chosen from the 
amino acid sequence (SI) of 932 essential genes listed in the 
specification. INDEPENDENT CLAIMS are also included for the 
following : 

(1) assembling (M2) a collection of diploid fungal cells each 
compring modified alleles of a different gene, by modifying both 
alleles of the gene by (Ml) and repeating the steps several times, 
where a different gene is modified with each repetition; 

(2) a strain (I) of diploid fungal cells comprising modified 
alleles of a gene, where the first allele is inactivated by a gene 
disruption cassette comprising a nucleotide sequence encoding an 
expressible selectable marker, and the expression of the second 
allele is regulated by a heterologous promoter that is operably 
linked to the coding region of the second allele; 

(3) a collection of diploid fungal stxains comprising (I); 

(4) a nucleic acid molecule mic^oarray comprising several 
nucleic acid molecules, each comprising a nucleotide sequence that 
is hybridizable to a target nucleotide sequence chosen from 932 
nucleotide sequences (S2) of the open reading frame (ORF) of 
essential genes, gene names listed in the specification, no 
sequences are given; 

(5) a purified or isolated nucleic acid molecule (II) 
comprising a nucleotide sequence encoding a gene product required 
for proliferation of C. albicans, and comprising (SI); 

(6) a nucleic acid molecule (III) comprising at least 10-100 
consecutive nucleotides of (S2) ; 

(7) a purified or isolated nucleic acid molecule (IV) obtained 
from an organism other than C. albicans or Saccharomyces cerevisiae 
comprising at least 30 % identity to a (S2), as determined using 
BLASTN version 2.0 with the default parameters; 

(8) a vector containing the promoter operably linked 
to (II), (III) or (IV); 

(9) a host cell containing the vector of (9) ; 

(10) a purified or isolated polypeptide comprising a 
sequence chosen from 61 sequences not given in the specification; 

(11) a purified or isolated polypeptide (V) obtained 

from an organism other than C. albicans or S. cerevisiae comprising 
at least 30 % similarity to (SI), as determined using FAST A version 
3.0t78 with the default parameters; 

(12) a fusion protein comprising a fragment of a 
first polypeptide fused to a second polypeptide, 

the fragment at least 6 consecutive residues of (SI); 

(13) producing (V) ; 

(14) identifying (M3) a compound which modulates the activity 
of a gene product encoded by a nucleic acid comprising (S2), by 
contacting the gene product with a compound, and determining if the 
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compound modulates the activity of the gene product; 

(15) eliciting an immune response in an animal, by introducing 
into the animal a composition comprising an isolated 
polypeptide having 6 consecutive residues of (SI); 

(16) a strain of C. albicans where a first allele of a gene 
comprising (S2) is inactive and a second allele is under the control 
of a heterologous promoter; 

(17) identifying a compound or binding partner that binds to a 
polypeptide comprising (SI) or its fragment; 

(18) identifying (M4) a compound having the ability to inhibit 
growth or proliferation of C. albicans, by reducing the level or 
activity of a gene product encoded by (S2) in the C. albicans cell 
relative to a wild type cell, where the reduced level is not lethal 
to the cell, contacting the cell with a compound and determining if 
the compound inhibits the growth or proliferation of the cell; 

(19) inhibiting (M5) growth or proliferation of C. albicans 
cells, by contacting the cells with the compound that reduce the 
level of or inhibit the activity of (SI) or (S2); 

(20) manufacturing an antimycotic compound, by screening 
several compounds to identify a compound that reduces the activity 
or level of a gene product encoded by (S2) and manufacturing the 
compound identified; 

(21) treating (M6) an infection of a subject by C. albicans, by 
administering compound (C) that reduces the activity or level of a 
gene product encoded by (S2); 

(22) an antibody preparation (VI) which binds (V); and 

(23) correlating changes in the levels of proteins or 

gene transcripts with the inhibition of growth or proliferation of a 
diploid fungal cell, by generating a first protein 
expression profile for or transcription profile for a control 
diploid fungal cell which comprises two wild type alleles of the 
gene, culturing (I) under conditions where the second allele of the 
gene is underexpressed, not expressed or overexpressed, and 
generating a second protein expression profile for the 
cultured cells, and comparing the profiles. 

ACTIVITY - Fungicide; Plant Antifungal. 

No biological data is given. 

MECHANISM OF ACTION - None given. 

USE - (Ml) is useful for constructing a strain of diploid 
fungal cells in which both alleles of a gene are modified. The 
diploid fungal cells having both alleles modified are useful for 
identifying a gene that is essential to the survival or growth of a 
fungus, a gene that contributes to the virulence and/or 
pathogenicity of a fungus, a gene that contributes to the resistance 
of a diploid fungus to an antifungal agent, an antifungal agent that 
inhibits the growth of a diploid fungus and for identifying a 
therapeutic agent for treatment of a mammalian disease. (M3) is 
useful for identifying a compound which modulates the activity of a 
gene product, preferably enzymatic activity, carbon compound 
catabolism, bios ynt he tic, transporter, transcriptional , 
translational, signal transduction, DNA replication and cell 
division activity. (M4) is useful for identifying a compound having 
the ability to inhibit growth or proliferation of C. albicans. (M5) 
is useful for inhibiting growth or proliferation of C. albicans 
cells. (M6) is useful for treating infection by C. albicans. (All 
claimed) . 
Dwg. 0/6 
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NOVELTY - Nucleic acid molecules comprising fungal, e.g. 

Cochliobolus heterostrophus, genes from a peptide 

synthetase gene cluster, e.g. an iron reductase and/or a permease or 
a major facilitator superfamily (MFS) transporter, are new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for 
the following: 

(1) an isolated polynucleotide (Nl) comprising a fungal nucleic 
acid segment which encodes a polypeptide which is 
substantially similar to a polypeptide, encoded by a 

nucleic acid sequence (NA1) comprising an open reading frame 
comprising the 2435 (S46), 1836 (S48), or 2073 (S55) base pair (bp) 
sequence defined in the specification, or their complements; 

(2) an isolated polynucleotide (N2) comprising a fungal nucleic 
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acid segment which is substantially similar to NA1, or its 
complements; 

(3) an isolated polynucleotide (N3) comprising a fungal nucleic 
acid segment which hybridizes under stringent hybridization 
conditions to S46, S48, S55, or its complements; 

(4) an isolated polypeptide (PI) encoded by Nl, N2 or 

N3; 

(5) an expression cassette comprising a promoter operably 
linked to Nl, N2 or N3; 

(6) a recombinant vector comprising Nl, N2 

or N3, where the vector is capable of being stably 
transformed into a host cell; 

(7) a host cell comprising the expression cassette of (5) or 
the vector of ( 6) ; 

(8) a method (Ml) for identifying an agent having fungicidal or 
mycocidal activity, comprising contacting a fungus with an agent 
that binds to or inhibits PI, and identifying an agent having 
fungicidal or mycocidal activity; 

(9) a method (M2) for identifying an inhibitor of a 
polypeptide, comprising contacting a host cell which 
expresses a polypeptide encoded by Nl, N2 or N3 with an 

agent, and identifying an agent that inhibits the activity of the 
polypeptide; 

(10) an agent identified by the Ml or M2; 

(11) a method of inhibiting the growth or pathogenicity of a 
fungus, comprising contacting the fungus with the agent of (10) in 
an amount sufficient to inhibit the growth or pathogenicity of the 
fungus; 

(12) a method for identifying an agent that modulates a 
polypeptide associated with pathogenicity of a fungus, 
comprising contacting a fungus with an agent that binds PI, and 
identifying an agent that modulates the pathogenicity of the fungus; 

(13) a method for identifying an agent that modulates the 
pathogenicity of a fungus, comprising contacting a fungus with an 
agent that inhibits the activity of PI, and identifying an agent 
that modulates the pathogenicity of the fungus; 

(14) a method (M3) of identifying agents that alter the 
phenotype of a fungal pathogen or mycogen, comprising: 

(a) contacting an agent to be tested with one or more cells of 
a fungal pathogen or mycogen where: 

(i) the cells comprise a nucleotide sequence encoding a 
polypeptide that is substantially similar to the 812 (S47), 
611 (S49) or 487 (S56) amino acid sequence defined in the 
specification; or 

(ii) the cells have a mutation in Nl, N2 or N3, where the 
mutation results in overexpression or underexpression of the encoded 
polypeptide; and 

(b) detecting or determining whether the agent selectively 
modulates expression or function or metabolic pathways associated 
with the polypeptide, therefore altering a phenotype of 

the cells relative to cells not contacted with the agent; 

(15) an isolated antibody (Abl) which specifically binds to PI; 

(16) a method (M4) to prevent or inhibit infection of an animal 
or plant by a fungal pathogen, comprising administering to the 
animal or plant an effective amount of the agent of (10) for a time 
and under conditions sufficient to inhibit or prevent fungal growth 
or reproduction; 

(17) the sequence of Nl, N2 or N3, or the amino acid sequence 
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of PI stored on a computer readable medium; and 

(18) a transformed plant, the genome of which expresses a 
chimeric DNA molecule which encodes a gene product which confers 
resistance or tolerance to the plant to a fungal pathogen by 
inhibiting fungal iron metabolism or siderophore production. 

ACTIVITY - Fungicidal; Mycocidal; Antibacterial; Antiarthritic; 
Dermatological ; Antiinflammatory. 

No biological data given. 

MECHANISM OF ACTION - Antisense therapy. 

No biological data given. 

USE - The polynucleotides and polypeptides are useful 
for identifying a novel fungicidal or mycocidal mode of action which 
permits rapid discovery of novel inhibitors of gene products that 
are useful as fungicides or mycocides. 

The agents and antisense DNA are useful as fungicides to 
suppress the growth of pathogenic fungi. The fungal pathogens 
include plant pathogens such as Septoria trici, or Cochliobolus 
heterostrophus, or animal pathogens such as Candida albicans. 

The anti-fungal agents are particularly useful for treating 
fungal infections of vertebrates, including immunocompromised 
vertebrates, for e.g. pneumonia, arthritis, miliary disease, bone 
and joint infection, skin disease, aesophagitis, vaginitis, 
onychomycosis, and inflammation of urinary tract, kidney, liver, 
brain, gastrointestinal tract and lung. 
Dwg. 0/10 
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NOVELTY - A recombinant spherical outer wall glycoprotein 
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DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included 

for: 

(1) antigens (II) for serodiagnosis of 
coccidioidomycosis comprising a recombinant 
spherical outer wall glycoprotein (SOWgp) ; 

(2) an isolated nucleic acid (III) that hybridizes under highly 
stringent conditions to a probe of sequences (SI: 900 base pairs), 
(S3: 1244 base pairs), (S9: 1504 base pairs) or (Sll: 1563 base 
pairs), or their complements; 

(3) purified polypeptides (IV) that comprise 

sequences (S2: 299 amino acids (aa)), (S4: 328 aa), (S5: 15 aa) , 
(S6: 10 aa), (S7: 10 aa), (S8: 14 aa) ; (S10: 375 aa) or (S12: 422 
aa) , all (sic) with up to 20 conservative aa substitutions; 

(4) eliciting (Ml) a proliferative response from monocytes, in 
animals that show a positive skin test, by administering Ag; and 

(5) identifying (M2) the SOW gp58, gp66 and/or gp82 genes. 
ACTIVITY - Fungicide. 

No biological data given. 

MECHANISM OF ACTION - Induction of specific humoral and 
cellular immune responses. 

Purified SOWgp58 from the Silveria isolate was tested in an 
essentially conventional proliferation assay (thymidine 
incorporation) against peripheral blood mononuclear cells. At a 
concentration of 50 micro g/ml in the cell culture medium it 
produced a stimulation index of 16 , using cells from subjects who 
gave a positive skin test for C. immitis, but the index was only 
about 1 when using cells from subjects who gave a negative skin 
test. 

USE - Spherical outer wall glycoproteins (SOW) are antigens 
useful for: 

(a) serodiagnosis of coccidioidomycosis (San Joaquin 
Valley fever) ; and 

(b) for stimulating proliferation of peripheral blood 
monocytes, for protection against this disease. 

(Ill) that encode SOW are useful as probes and primers for 
cloning, and as diagnostic probes. 
Dwg. 0/9 
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AB The vaccine efficacy of the gene sequence encoding the signal 
peptide of the antigen known as antigen 2 or proline-rich 
antigen (Ag2/PRA) , an immunodominant antigen present in the cell 
wall of the fungal pathogen Coccidioides immitis, was 
investigated in a murine model of coccidioidomycosis. 
Expression plasmids for Ag2/PRA ( 1-18 ) DNA (signal sequence), 
Ag2/PRA(19-194 ) DNA (lacking the signal sequence), and 
Ag2/PRA(1-194) DNA (full length) were inserted in the pVR1012 
vector, and the constructs were used to vaccinate the highly 
susceptible BALB/c mouse strain. Immunization with the signal gene 
sequence significantly reduced the fungal burden in the lungs and 
spleens of mice 12 days after intraperitoneal challenge with a 
lethal dose of 2,500 C. immitis arthroconidia, to a level comparable 
to the protection induced in mice immunized with the full-length 
Ag2/PRA(1-194 ) DNA. The Ag2/PRA ( 19-194 ) gene protected mice but to 
a significantly lower level than the signal sequence or the 
full-length Ag2 gene. The immunizing capacity of Ag2/PRA ( 1-18 ) was 
not attributable to a nonspecific immunostimulatory effect of DNA, 
as evidenced by the fact that mice immunized with a frameshift 
mutation of Ag2/PRA ( 1-18 ) were not protected against challenge. 
Furthermore, a synthetic peptide corresponding to the 
translated sequence of Ag2/PRA ( 1-18 ) DNA protected mice, albeit at a 
lower level than the Ag2/PRA ( 1-18 ) DNA vaccine. The protection 
induced with the signal gene vaccine correlated with the production 
of gamma interferon when splenocytes from Ag2/PRA ( 1-18 ) -immunized 
mice were stimulated with recombinant full-length Ag2 and 
was not associated with the production of ant i -Coccidioides 
immunoglobulin G antibody. This is the first study to establish 
that a signal peptide sequence alone, administered as a 
gene vaccine or synthetic peptide, can induce protective 
immunity against a microbial pathogen. 
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NOVELTY - Methods for constructing fungal strains useful for 
identification and validation of gene products as target for 
therapeutic agents, for identifying and validating gene products as 
target for therapeutic agents, collections id identified genes and 
screening assays for the discovery of new drugs, are new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following: 

(1) a method (I) of constructing a strain of diploid fungal 
cells (DFCs) in which both alleles (Als) of a gene are modified and 
for assembling a collection of DFCs each of which comprises modified 
Als of a different gene; 

(2) a strain of DFCs comprising modified Als of a gene, wherein 
the first Al of the gene is inactivated by recombination 

using a gene disruption cassette comprising a nucleotide (Nt) 
sequence (seq) encoding an expressible selectable marker and the 
expression of the second Al of the gene is regulated by a 
heterologous promoter that is operably linked to the coding region 
of the second Al of the gene; 

(3) a collection (III) of diploid fungal strains (II) in which 
each strain comprises modified Als of a different gene, and all the 
different genes in the genome of the fungus are modified and 
represented in the collection; 

(4) a NAM microarray (IV) comprising a plurality of nucleic 
acid molecules (NAMs) (each NAM comprises a Nt seq that is 
hybridizable to a target Nt seq selected from 62 defined seqs given 
in the specification, a Nt seq that is hybridizable to the Nt seq of 
a gene that is either essential to the growth of a DFC or 
contributes to the virulence and/or pathogenicity of the DFCs 
against a host organism; 

(5) a method (V) for identifying a gene that is essential to 
the metabolism/life cycle of a fungus comprising: 
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(a) culturing the DFCs (II) under conditions in which the 
second Al of the gene is substantially under expressed (expd) or not 
expd; and 
(b) determining: 

(i) viability of the cells (a loss or reduction of viability as 
compared to a control indicates that the modified gene is essential 
to the survival of the fungus); 

(ii) growth of the cells (a loss or reduction of growth of the 
cells as compared to a control indicates that the modified gene is 
essential to the growth of the fungus); 

(iii) growth of the cells (a loss or reduction of growth of the 
cells as compared to a control indicates that the modified gene is 
essential to the growth of the fungus) ; 

(iv) viability of the cells (an increase in viability as 
compared to a control indicates that the modified gene contributes 
to the resistance of the diploid fungus to the antifungal agent); 

(6) a method (VI) for identifying an antifungal agent that 
inhibits the growth of a diploid fungus; 

(7) a method (VII) for identifying a therapeutic agent for 
treatment- of a mammalian disease; 

(8) a method (VIII) for correlating changes in the levels of 
proteins with the inhibition of growth or proliferation of a 
DFC, comprising: 

(a) generating a first protein expression profile for 

a control DFC which comprises two wild type Als of the gene; 

(b) culturing DFCs (II) under conditions wherein the second Al 
of the gene is substantially under expd, not expd or over expd, and 
generating a second protein expression profile for the 

cultured cells; and 

(c) comparing the first protein expression profile 
with the second protein expression profile to identify 
changes in the levels of proteins; 

(9) a method (IX) for correlating changes in the levels of gene 
transcripts with the inhibition of growth or proliferation of a DFC, 
comprising: 

(a) generating a transcription profile for a control DFC which 
comprises two wild type Als of the gene; 

(b) culturing DFCs (II) under conditions wherein the second Al 
of the gene is substantially under expd, not expd or over expd and 
generating a second transcription profile for the cultured cells; 
and 

(c) comparing the first transcription profile with the second 
transcription profile to identify changes in the levels of gene 
transcripts ; 

(10) a NAM (X) comprising a Nt seq encoding a gene product 
required for proliferation of Candida albicans (the gene product 
comprises a defined amino acid seq given in the specification) ; 

(11) a NAM (XI) comprising a fragment of comprising at least 10 
to 100 consecutive Nts; a NAM comprising a Nt seq that hybridizes 
under stringent condition to a second NAM consisting of: 

(a) a Nt seq selected from the seqs given in the specification; 

or 

(b) a Nt seq that encodes a polypeptide comprising an 
amino acid seq defined in the specification (the stringent 
conditions comprises hybridization to filter-bound DNA in 6 multiply 
sodium chloride sodium citrate (SSC) at about 45 deg. C followed by 
one or more washes in 0.2 multiply SSC/0.1 % sodium dodecyl sulfate 
(SDS) at about 50-65 deg. C) ; 
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(12) a NAM (XII) obtained from an organism other than Candida 
albicans or Saccharomyces cerevisiae comprising a Nt seq having at 
least 30% identity to a defined seq given in the specification, 
fragments of at least 25 consecutive Nts, and/or seqs complementary 
to them as determined using BLAST-N version 2.0 with the default 
parameters; 

(13) a vector (XIII) comprising a promoter operably 
linked to the NAMs above; 

(14) a host cell (XIV) containing the vector (XIII); 

(15) a polypeptide (XV) comprising a defined amino acid seq 
given in the specification; 

(16) a polypeptide (XVI) obtained from an organism other than 
Candida albicans or Saccharomyces cerevisiae comprising an amino 
acid seq having at least 30% similarity to an amino acid seq defined 
in the specification as determined using FAST A version 3.0t78 with 
the default parameters; 

(17) a fusion protein (XVII) comprising a fragment of a 
polypeptide fused to a second polypeptide (the fragment comprises at 
least 6 consecutive residues of a defined amino acid seq given in 
the specification; 

(18) a method (IXX) of producing a polypeptide, comprising 
introducing into a cell, a vector comprising a promoter operably 
linked to a Nt seq encoding a polypeptide comprising a defined amino 
acid seq given in the specification and culturing the cell so that 
the Nt seq is expd; and 

(19) a method (XX) of producing a polypeptide, comprising 
providing a cell which comprises a heterologous promoter operably 
linked to a Nt seq encoding a polypeptide comprising a defined amino 
acid seq given in the specification and culturing the cell so that 
the Nt seq is expd. 

Note: Other INDEPENDENT CLAIMS are included but have had to be 
omitted due to lack of space. 

USE - The methods are used to identify agents that may be used 
in the treatment of fungal infections. 
Dwg .0/6 
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AB Coccidioides immitis antigens which stimulate a T helper 

cell 1 (Thl) pathway of host immune response are considered to be 
essential components of a vaccine against coccidioidomycosis 

Recombinant urease (rURE) and recombinant 
heat shock protein 60 (rHSP60) of C. immitis were 

expressed in Escherichia coli and tested as vaccine candidates in 
BALB/c mice. A synthetic oligodeoxynucleotide which contained 
unmethylated CpG dinucleotides and was previously shown to enhance a 
murine Thl response was used as an immunoadj uvant . T cells isolated 
from the spleens and lymph nodes of the rURE- and rHSP60-immune mice 
showed in vitro proliferative responses to the respective 
recombinant protein, but only those T lymphocytes 
from rURE-immunized mice revealed markedly elevated levels of 
expression of selected Thl-type cytokine genes. BALB/c mice 
immunized subcutaneously with rURE and subsequently challenged by 
the intraperitoneal (i.p.) route with a lethal inoculum of C. 
immitis arthroconidia demonstrated a significant reduction in the 
level of C. immitis infection compared to control animals. rHSP60 
was much less effective as a protective antigen. Evaluation of 
cytokine gene expression in lung tissue and levels of 
recombinant urease-specif ic immunoglobulins (immunoglobulin 
Gl [IgGl] versus IgG2a) in murine sera at 12 days after challenge 
provided additional evidence that immunization with rURE stimulated 
a Thl response to the pathogen. Urease was further evaluated by 
expression of the URE gene in a mammalian plasmid vector 
(pSecTag2A. URE) which was used to immunize mice by the intradermal 
route. In this case, 82% of the vector 

construct-immunized animals survived more than 40 days after i.p. 
infection, compared to only 10% of the mice immunized with the 
vector alone. In addition, 87% of the pSecTag2A. URE- 
immunized survivors had sterile lungs and spleens. These data 
support the need for further evaluation of the C. immitis urease as 
a candidate vaccine against coccidioidomycosis. 
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AB We have previously cloned and expressed a major parasitic cell 
surface antigen (SOWgp) of C. immitis which, upon immunization 
elicits both antibody and T cell responses in BALB/c mice. Our data 
also showed that the recombinant SOWgp has. high affinity 
for laminin and fibronectin of the extracellular matrix (ECM) . To 
confirm that the SOWgp functions as an adhesin, the SOWgp gene was 
deleted by a double, locus-specific crossover event. This resulted 
in replacement of 1.8-kb fragment of the SOWgp gene with a 3.6-kb 
DNA construct that encodes a hygromycin resistant gene from the 
pAN7 . 1 vector. Results of PCR analysis, Southern 

hybridization, and immunoblot assays of parasitic cell homogenates 
of the Dsowgp mutant compared to the parental strain confirmed that 
the SOWgp gene was replaced and the antigen was no longer produced. 
This is the first report of a successful targeted gene knockout of 
C. immitis using the double crossover strategy. Comparative 
immunoelectron-microscopic examinations of the isolated, crude outer 
parasitic cell wall fraction of the DELTAsowgp and parental strains 
showed total loss of patient antibody reactivity with the former. 
The DELTAsowgp parasitic cells showed 20-50% reduction in their 
ability to bind to human and murine ECM. Virulence studies of the 
DELTAsowgp strain in intranasally-challenged BALB/c mice showed 20% 
survival compared to none in the case of mice challenged with the 
parental strain. It is apparent that deletion of SOWgp production 
did not eliminate the ability of the pathogen to cause disease. 
Preliminary investigations of the influence of recombinant 
SOWgp on immune murine T cells in vitro suggested that the 
protein stimulates a dominant Th2 response, demonstrated by 
elevated levels of IL-5 production. Our hypothesis is that SOWgp 
has a major impact on disseminated coccidioidal infection 
by compromising the host immune pathway toward a detrimental Th2 
response . 
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Early studies have demonstrated the significance of the interplay 
between Coccidioides immitis and macrophages during 
coccidioidomycosis. In this study we report the 

purification of a ligand expressed at the surface of endospores of 
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C. immitis which binds to an unknown receptor of a murine macrophage 

line (IC-21) . Cell wall proteins of different stages of 

the parasitic cycle were labeled with biotin and subjected to 

beta-mercaptoethanol extraction. A single macrophage plasma 

membrane binding protein (MBP) with molecular size of 

36-kDa was isolated from the endospore extract. The C. immitis MBP 

was purified and two internal peptides of the 

trypsin-digested fraction were sequenced. Degenerate primers were 
designed to PCR amplify a fragment of the MBP gene, and the PCR 
product was then used to screen a C. immitis genomic library for 
isolation of the full-length gene. The MBP gene is characterized by 
an open reading frame of 638 bp, and does not contain any introns. 
The MBP gene was subcloned into the pET28b expression vector 
and the recombinant, histidine-tagged fusion 
protein (rMBP) was produced by transformed E. coli stain 
BL21(DE3). The rMBP was shown to bind to the surface of both IC-21 
cells and resident murine peritoneal macrophages. An in vitro study 
of temporal expression of the MBP gene during the parasitic cycle 
was conducted by RT-PCR and Northern blot analyses, and showed that 
maximum expression occurs at the endosporulation stage. Polyclonal 
antibody raised in guinea pigs against the rMBP was used for 
immunoblot analyses of beta-mercaptoethanol extracts of intact 
parasitic cells, as well as total cell homogenates of the saprobic 
and parasitic phases of C. immitis. The results showed that the 
rMBP was present only in beta-mercaptoethanol extracts and 
homogenates of first generation round cells and endospores. We 
suggest that the newly-isolated MBP of C. immitis plays a pivotal 
role in the course of coccidioidal infections*. 
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NOVELTY - Novel human chitinase polypeptide and 
polynucleotide fragments have chitin-binding activity but lack 
chitinase enzymatic activity. 

DETAILED DESCRIPTION - A chitin-binding, chitinase-inact ive 
polypeptide (I) comprises a chitin-binding fragment of the 
54 C-terminal amino acids (aa) of human chitinase having a 466 aa 
sequence (SI) (given in the specification). 

INDEPENDENT CLAIMS are also included for the following: 
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(1) a chitin-binding, chitinase-inactive polypeptide 
comprising aa residues X-Y of (SI), where X is a consecutive integer 
from 347 to 397 and Y is 445; 

(2) a fusion protein comprising (I) fused to a 
heterologous polypeptide (e.g. an enzyme); 

(3) a composition comprising (I) and a diluent, optionally 
further comprising a non-chitinase anti-fungal agent; 

(4) a composition comprising (I) or the fusion protein 
of (1) conjugated to an anti-fungal agent; 

(5) treating fungal infection, comprising administering to a 
subject suffering from fungal infection the composition of (3) or 
(4), optionally further comprising administering a non-chitinase 
anti-fungal agent; 

(6) a composition comprising (I) or the fusion protein 

of (1) conjugated to a detectable label, especially radioisotopes, 
f luorophores, dyes, electron-dense compounds or enzymes; 

(7) determining the presence of chitin in a sample, comprising 
contacting the sample with the composition of (6), and determining 
the amount of labelled polypeptide bound to chitin; 

(8) a purified, isolated polynucleotide (especially DNA) 
encoding (I) ; 

(9) a vector comprising the DNA of (8); 

(10) a host cell stably transformed or transfected with the DNA 
of (8) in a manner allowing the expression of (I), and 

(11) a monoclonal antibody that specifically binds to an 
epitope within the 54 C-terminal amino acids of human chitinase 
having a sequence (SI) . 

ACTIVITY - Chitin-binding. 
MECHANISM OF ACTION - None given. 

USE - Chitinase fragments can be used to screen for 
proteins or other molecules that specifically bind to the 
chitin-binding domain of human chitinase or that modulate its 
activity. These compounds are useful for immunization, as well as 
for purifying chitinase, as well as for detection and quantification 
of chitinase. Polynucleotide fragments of the invention are useful 
as a source of probes and primers, and to express the 
proteins recombinantly . The chitinase fragments, 

when conjugated to antifungal compounds, are used to treat animals, 
especially humans, infected with chitin-containing parasites such as 
fungi. Fungal infection treated include candidiasis, aspergillosis, 
coccidioidomycosis, blastomycosis, paracoccidioidomycosis, 
mucormycosis, histoplasmosis, cryptococcosis , chromoblastomycosis , 
sporotrichosis, and dermatophytoses . 

ADVANTAGE - Chitin can be degraded by the enzyme chitinase. Use 
of whole chitinase protein for treating infections, 
especially fungal infections, is problematic. In view of the 
increasing incidences of life- threatening fungal infection in e.g. 
immunocompromised individuals, there exists a need fro identifying 
new compounds for treating fungal infection. The chitin-binding 
fragments of the present invention provide this need. 
Dwg. 0/0 
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In previous work, antibodies in serum samples from patients with 
coccidioidomycosis were found to react with a proline-rich 
antigen (PRA) isolated from spherules of Coccidioides 
immitis, and the gene encoding this antigen was cloned. We 
expressed and purified recombinant PRA (rPRA) by removing 
the majority of amino acids contributed by the vector from 
the fusion protein. Purified rPRA reacted with serum IgG 
antibodies in 37 of 42 patients with culture-proven progressive 
pulmonary or extrapulmonary coccidioidal disease; specific 
antibodies in dilutions ranging from 1:40 to 1:102,400 were 
demonstrated (sensitivity, 88%). In contrast ,' for > 95% of patients 
without coccidioidomycosis reactivity of < 1:40 was 
demonstrated (specificity, 97%) . Of 18 patients with primary 
self-limited coccidioidomycosis, none had detectable 
antibodies in serum samples collected up to 141 days after illness 
began. The association of antibodies to rPRA with progressive 
infection may have prognostic value. 
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The urease ( URE ) -encoding gene from Coccidioides immitis 
(Ci), a respiratory fungal pathogen of humans, was cloned, 
sequenced, chromosome-mapped and expressed. Both the genomic and 
cDNA sequences are reported. The transcription start point and 
poly (A) -addition site were confirmed. The URE gene contains eight 
introns and a 2517-bp ORF that translates a 839-amino-acid (aa) 
protein of 91.5 kDa and pi of 5.5, as deduced by computer 
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analysis of the nucleotide sequence. The translated protein 
revealed eight putative N-glycosylation sites. The deduced URE 
showed comparable levels of homology to reported URE of the jack 
bean plant (Canavalia ensiformis; 71.8%) and URE of several genera 
of bacteria (Bp, 71.7%; Hp, 68.3%; Ka, 71.6%; Pm, 71.9%). The URE 
gene was mapped to chromosome III of Ci and was shown to be a single 
copy gene by Southern hybridization. Expression of a 1687-bp 
fragment of the URE gene in E. coli resulted in the production of a 
63-kDa recombinant protein that was recognized 

in an immunoblot by antiserum raised against the Ka URE homolog. 
This is the first report of a fungal URE gene. 
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AB Previous experiments have provided evidence that 
Coccidioides immitis antigen 2 (Ag2) is a major 

T-cell-reactive component of mycelia and spherule cell walls. Here 
we report the identification and cloning of the cDNA that encodes 
Ag2 from a lambda ZAP cDNA expression library constructed from 
spherule-derived RNA. DNA sequence analysis established that the 
1,255-bp clone contains a 174-bp 5' untranslated region, a 582-bp 
open reading frame which encodes for a protein consisting 
of 194 amino acids, and a 375-bp 3 1 untranslated region, including a 
poly (A) tail. The recombinant Ag2 protein has a 

predicted molecular mass of 19.5 kDa and contains an 18-amino-acid N 

terminus which has been tentatively identified as a signal 

peptide. The Ag2 cDNA was ligated into the pGEX-4T-3 

vector and expressed in Escherichia coli TG-1 cells as a 

glutathione S-transf erase fusion protein. The 

recombinant fusion protein showed reactivity with 

sera from patients with coccidioidomycosis and elicited 

delayed-type footpad hypersensitivity responses in 

Coccidioides- immune mice. These results suggest that the 

Ag2 cDNA can be used for the large-scale production of this 

immunologically important protein. 
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AB 



Coccidioides immitis complement 
f ixation/chitinase antigen. 
Yang C; Zhu Y; Magee D M; Cox R A 

Department of Clinical Investigation, Texas Center 
for Infectious Diseases, San Antonio, 78223, USA. 
AI 12431 (NIAID) 

INFECTION AND IMMUNITY, (1996 Jun) 64 (6) 1992-7. 
Journal code: 0246127. ISSN: 0019-9567. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
GENBANK-U33265 
199608 

Entered STN: 19960822 
Last Updated on STN: 19960919 
Entered Medline: 19960812 
Detection of anti-Coccidioides complement-fixing (CF) 
antibody is a valuable diagnostic and prognostic aid in 
coccidioidomycosis. The CF antibody response is directed 
against a heat-labile antigen that has chitinase activity, hereafter 
referred to as the CF/chitinase protein. To identify and 
clone this immunoreact ive enzyme, we constructed a 
Coccidioides immitis cDNA lambda ZAP expression library from 
spherule RNA and detected fusion peptides expressing CF 
epitopes by injrtunoscreening . A cDNA clone consisting of 1,623 bp 
was identified, sequenced, and found to contain a single open 
reading frame that encodes a protein of 47 kDa with 427 
amino acids. Deduced amino acid sequence analyses showed that the 
cloned CF/chitinase cDNA contains a 35-amino-acid region, beginning 
at Ser-18 and ending at and ending at Arg-52 which has 92% homology 
with the reported N-terminal amino acid sequence of authentic 
CF/chitinase protein. The first 17 amino acids in the 
deduced sequence of the cloned cDNA are not present on the mature 
CF/chitinase protein, suggesting that it may be a signal 
peptide. Expression of the CF/chitinase cDNA insert by 
using the pGEX-4T-3 vector yields a fusion peptide 

that bears CF-specific epitopes and shows chitinase activity. The 
CF/chitinase clone will enable large-scale production of the 
recombinant CF antigen for use in immunoassays and 

facilitate studies on the role of chitinase in the morphogenesis of 
C. immitis. 
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96009757 MEDLINE 
96009757 PubMed ID: 7558310 

Molecular and biochemical characterization of a 
Coccidioides immitis-specif ic antigen. 
Pan S; Cole G T 

Department of Microbiology, Medical College of Ohio, 
Toledo 43699-0008, USA. 
AI19149 (NIAID) 

INFECTION AND IMMUNITY, (1995 Oct) 63 (10) 3994-4002. 
Journal code: 0246127. ISSN: 0019-9567. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 
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OTHER SOURCE: GENBANK-L36551 

ENTRY MONTH: 199510 

ENTRY DATE: Entered STN: 19951227 

Last Updated on STN: 19951227 
Entered Medline: 19951030 

AB Results of earlier investigations have indicated that the saprobic 
phase of Coccidioides immitis produces a heat-stable, 
19-kDa antigen with serine proteinase activity which has been 
suggested to be specific for this pathogenic fungus. In the present 
study we have determined the N-terminal and partial internal amino 
acid sequences of the purified, 19-kDa antigen, cloned the gene 
which encodes this polypeptide, and confirmed that the 
secreted proteinase is a Coccidioides-specif ic antigen 
(CS-Ag) . Both the genomic and cDNA sequences are reported and 
reveal that the csa gene which encodes this antigen has no introns. 
A 543-bp open reading frame encodes a 181-amino-acid-containing 
protein with a predicted molecular mass of 19.8 kDa and an 
isoelectric point of 8.3. The csa gene was localized on chromosome 
I of three representative C. immitis clinical isolates on the basis 
of Southern hybridizations. Expression of the csa gene in 
Escherichia coli using the pET21a plasmid vector yielded a 
recombinant protein that was recognized in 

immunoblot assays by antibody . raised to the purified 19-kDa CS-Ag. 
Secretion of the native antigen is suggested to occur by cleavage of 
a putative 23-residue signal peptide. The native CS-Ag 
showed a low degree of glycosylation . Analysis of the carbohydrate 
composition of the CS-Ag revealed xylose, mannose, galactose, and 
glucose. However, the purified antigen showed no affinity for 
concanavalin A. A PCR method with specificity and high sensitivity 
for detection of C. immitis genomic DNA, using a pair of synthetic 
oligonucleotide primers whose sequences were based on that of the 
csa gene, was developed. A 520-bp product was amplified only when 
C. immitis genomic DNA was used as the template. The lower limits 
of DNA detection using this PCR method were 1 pg of C. immitis 
genomic DNA by ethidium bromide staining and 100 fg after Southern 
hybridization. The csa gene-based PCR method for detection of C. 
immitis DNA is useful for culture identification and may have 
clinical applications for the diagnosis of coccidioidal 
infections . 
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94129182 MEDLINE 
94129182 PubMed ID: 8298279 
Identification of antigens of Coccidioides 
immitis which stimulated immune T lymphocytes. 
Cole G T; Kirkland T N 

Department of Botany, University of Texas, Austin 
78713. 

AI19149 (NIAID) 

ARCHIVES OF MEDICAL RESEARCH, (1993 Autumn) 24 (3) 
281-91. 
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Last Updated on STN: 19940318 

Entered Medline: 19940308 
AB T-cell mediated immune response to coccidioidomycosis has 

been shown to be the principal mechanism of resistance to this 
respiratory fungal disease in experimental animals. In this study, 
a Coccidioides immitis antigen-specific murine T-cell line 
was used to identify macromolecules capable of eliciting an immune 
mouse T-cell proliferative response. The murine T-cell line was 
selected on the basis of its strong positive response to a soluble 
conidial wall fraction (SCWF) , which had previously been shown to be 
reactive in humoral and cellular immunoassays. An antigen-specific 
T-cell line rather than T-cell clones was used to identify multiple 
antigens. The T-cell immunoblot method was employed first to 
identify immunoreactive sub-fractions of the SCWF, and then to 
identify T-cell fusion proteins (FPs) obtained from a cDNA 
expression library constructed in lambda gtll. The library was 
screened with anti-SCWF. The nucleotide sequence of a 0.2 kilobase 
cDNA insert encoding a FP which elicited vigorous T-cell response 
was determined. A construct of this insert was subcloned into the 
pET expression vector system and 6 . 5-kilodalton (kDa) 
recombinant protein (RP) expressed in Escherichia 

coli was isolated. The RP and FP were shown to be homologous on the 
basis of identify of their amino acid sequences. Antibody raised in 
guinea pigs against the RP recognized a 59-kDa native 
protein of the mycelial culture filtrate produced by three 
separate strains of C. immitis, and reacted with the cell wall of 
arthroconidia as detected by immunofluorescence microscopy. In this 
study we have identified and partly characterized a potentially 
important T-cell stimulating antigen of C. immitis. 

(FILE 1 MEDLINE ' ENTERED AT 09:35:53 ON 04 DEC 2003) 
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AN 2002322678 MEDLINE 

TI Localization within a proline-rich antigen (Ag2/PRA) of protective 
antigenicity against infection with Coccidioides immitis in mice. 

AU Peng Tao; Shubitz Lisa; Simons Julie; Perrill Robert; Orsborn Kris 
I; Galgiani John N 

SO INFECTION AND IMMUNITY, {2002 Jul) 70 (7) 3330-5. 
Journal code: 0246127. ISSN: 0019-9567. 

AB Subunits of a proline-rich coccidioidal antigen (Ag2/PRA) of 

Coccidioides immitis were analyzed by comparison as vaccines in 
mice. The optimal dose of plasmid vaccine encoding full-length 
Ag2/PRA was determined to be between 10 and 100 microg. Mice 
vaccinated with plasmids encoding amino acids (aa) 1 to 106 were as 
protective as full-length Ag2/PRA (aa 1 to 194). The subunit from 
aa 27 to 106 was significantly but less protective. Plasmids 
encoding aa 90 to 151 or aa 90 to 194 were not protective. 
Analogous results were obtained with recombinant vaccines of the 
same amino acid sequences. In addition, mixtures of aa 90 to 194 
with either aa 1 to 106 or aa 27 to 106 did not enhance protection 
compared to the active single-recombinant subunits alone. Humoral 
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response of total immunoglobulin G (IgG) and subclasses IgGl and 
IgG2a were detectable in subunit vaccinations but at significantly 
(100-fold) lower concentrations than after vaccination with plasmids 
encoding full-length Ag2/PRA. Since virtually all protection by 
vaccination with full-length Ag2/PRA can be accounted for in the 
first half of the protein (aa 1 to 106), this subunit could make a 
multicomponent vaccine more feasible by reducing the quantity of 
protein per dose and the possibility of an untoward reactions to a 
foreign protein. 

ANSWER 2 OF 7 MEDLINE on STN 

1999094977 MEDLINE 

Proline-rich vaccine candidate antigen of Coccidioides immitis: 
conservation among isolates and differential expression with 
spherule maturation. 

Peng T; Orsborn K I; Orbach M J; Galgiani J N 
JOURNAL OF INFECTIOUS DISEASES, (1999 Feb) 179 (2) 518-21. 
Journal code: 0413675. ISSN: 0022-1899. 

A proline rich antigen (PRA), which protects mice against 
Coccidioides immitis, has been analyzed for differential expression 
and variation among isolates. Northern blots of RNA from different 
stages of growth were probed with previously cloned cDNA and showed 
that mRNA for PRA increased as spherules transformed and matured 
from mycelia. This pattern corresponds to the relative potency of 
whole cell vaccines from similar preparations. The PRA gene was 
then cloned from a genomic library of the Silveira strain of C. 
immitis and its sequence analyzed. Eight other coccidioidal 
isolates, selected for diversity in geographic origin and resulting 
clinical disease, demonstrated heterogeneity in Southern blots and 
in sequences of polymerase chain reaction products. Silveira 
differed from other California isolates at 33 of 555 bases, whereas 
it differed from non-California isolates by <=2 bases. Only one of 
these substitutions affected protein sequence. Thus, tests or 
vaccines based on this gene are likely to cover most isolates. 

L39 ANSWER 3 OF 7 MEDLINE on STN 

AN 96144702 MEDLINE 

TI Cloning and sequence analysis of the cDNA for a protein from 

Coccidioides immitis with immunogenic potential. 
AU Dugger K 0; Villareal K M; Ngyuen A; Zimmermann C R; Law J H; 

Galgiani J N 

SO BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS, (1996 Jan 17) 
218 (2) 485-9. 

Journal code: 0372516. ISSN: 0006-291X. 
AB We have cloned and sequenced the cDNA encoding an immunoreactive 
protein from the pathogenic fungus Coccidioides immitis which 
stimulates human T cells and has been associated with protective 
vaccines in mice. The transcript contained an open reading frame 
encoding 194 amino acids with a calculated molecular weight of 19.5 
kDa, a 151 base 5' untranslated region (UTR) , and a 468 base 3'UTR. 
A four member repeat motif, usually thr-ala-glu-pro, exists for 
amino acids 98 through 141. Deduced amino acid sequence derived 
from the cDNA was identical with previously determined internal 
amino acid sequence from the native protein, and goat antiserum 
raised against the purified fungal protein reacted with an inducible 
fusion protein translated from this cDNA. Using this cDNA to 
produce recombinant protein will allow direct testing of its role in 
human immunity to coccidioidomycosis and may lead to new diagnostic 
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tests . 

L39 ANSWER 4 OF 7 MEDLINE on STN 

AN 90383461 MEDLINE 

TI Activity of cilofungin against Coccidioides immitis: differential in 
vitro effects on mycelia and spherules correlated with in vivo 
studies . 

AU Galgiani J N; Sun S H; demons K V; Stevens D A 

SO JOURNAL OF INFECTIOUS DISEASES, (1990 Oct) 162 (4) 944-8. 

Journal code: 0413675. ISSN: 0022-1899. 
AB Cilofungin, a new' antifungal drug, was found to inhibit mycelial 
growth of Coccidioides immitis. Light and electron microscopic 
observations indicated delay in development of the outer hyphal 
wall. Cilofungin also blocked incorporation of the chitin 
substrate, N-acetylglucosamine, into mycelia. However, when C. 
immitis was grown under conditions that induced spherule 
development, drug effects were dramatically decreased. Furthermore, 
efficacy of cilofungin in treatment of murine coccidioidomycosis 
could not be demonstrated. These studies indicate that 
glucan-synthase inhibitors have activity against C. immitis, and 
other compounds with different pharmacologic properties or in 
combination with other antifungal drugs may exploit this biologic 
effect . 

L39 ANSWER 5 OF 7 MEDLINE on STN 

AN 75150364 MEDLINE 

TI Immunocompetence and prognosis in patients with gynecologic cancer. 
AU Nalick R H; Disaia P J; Rea T H; Morrow C P 
SO GYNECOLOGIC ONCOLOGY, (1974 Apr) 2 (1) 81-92. 
Journal code: 0365304. ISSN: 0090-8258. 

L39 ANSWER 6 OF 7 MEDLINE on STN 

AN 72041293 MEDLINE 

TI Fractionation and composition studies of skin test-active components 

of sensitins from Coccidioides immitis. 
AU Anderson K L; Wheat R W; Conant N F 
SO APPLIED MICROBIOLOGY, (1971 Sep) 22 (3) 294-9. 

Journal code: 7605802. ISSN: 0003-6919. 

L39 ANSWER 7 OF 7 MEDLINE on STN 

AN 68239308 MEDLINE 

TI Sarcoidosis. II.. A clinical evaluation of the alteration in delayed 

hypersensitivity. 
AU Lordon R E; Young R L; Shapiro S S; Smith R E; Weg J G 
SO AMERICAN REVIEW OF RESPIRATORY DISEASE, (1968 Jun) 97 (6) 1009-16. 

Journal code: 0370523. ISSN: 0003-0805. 
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The present invention provides compositions of 
1, 3-p-glucanosyltransferase (Gel-1) antigens and 

polynucleotides encoding the Gel-1 antigens, which Gel-1 antigens 
are useful for generating an immunological response in an 
individual and in therapeutic and diagnostic applications of 
infections due to pathogenic Coccidioides spp. fungi, such as C. 
immitis or C. posadasii. 
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AB The present invention relates to novel human secreted proteins and 

isolated nucleic acids containing the coding regions of the genes 
encoding such proteins. Also provided are vectors, host cells, 
antibodies, and recombinant methods for producing human secreted 
proteins. Tue invention further relates to diagnostic and 
therapeutic methods useful for diagnosing and treating diseases, 
disorders, and/or conditions related to these novel human secreted 
proteins . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB This invention relates to DAKAR, a new member of the 

serine/threonine kinase family, methods of making such 
polypeptides, and to methods of using them to treat conditions 
associated with apoptosis and epithelial proliferation and 
differentiation, as well as methods to identify compounds that 
alter DAKAR-associated cellular activities. 
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AB The present invention relates to novel human secreted proteins and 

isolated nucleic acids containing the coding regions of the genes 
encoding such proteins. Also provided are vectors, host cells, 
antibodies, and recombinant methods for producing human secreted 
proteins. The invention further relates to diagnostic and 
therapeutic methods useful for diagnosing and treating diseases, 
disorders, and/or conditions related to these novel human secreted 
proteins . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention provides bacterial plasymids and recombinant 

SOW proteins that are useful as antigens for serodiagnosis of 
coccidiomycosis . 
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AB The present invention relates to a Candida albicans gene (CSA1) 

encoding a surface protein. The present invention also relates to 
the surface protein and methods for using the protein or the gene 
for the detection, prophylaxis or treatment of candidal infection. 
The protein encoded is a surface antigen of Candida albicans yeast 
and mycelial forms, respectively. The mycelial surface antigen was 
shown to be present predominantly in the terminal third of the 
hyphal structures. CSA1 is a gene coding for a unique surface 
antigen . 
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Identification of a protective antigen of 
Coccidioides immitis by expression 
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Woitaske, Melanie D.; Johnston, Stephen Albert; 
Cox, Rebecca A. 
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Elsevier Science Ltd. 
Journal 
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Coccidioides immitis is a fungal pathogen of humans and is 
classified as a Select Agent. We have identified a new potential 
vaccine candidate for this pathogen using cDNA expression library 
immunization (ELI). A C. immitis spherule-phase 

cDNA library containing 800-1000 genes was divided into 10 pools and 
each was tested for its protective capacity in BALB/c mice against 
i.p. challenge with 2500 arthroconidia of this dimorphic fungus. 
The most protective pool, designated Pool 7, was fractionated into 
five sublibraries, each containing 60 genes, and of these, only Pool 
induced a significant level of protection in mice. Fractionation of 
Pool 7-3 into six sublibraries, each with 10 genes, yielded a 
protective fraction, designated Pool 7-3-5. Subsequent fraction of 
the latter pool into 10 sublibraries, each with one clone, yielded a 
clone designated 7-3-5-5 that was highly protective. Clone 7-3-5-5 
was sequenced and found to contain a 672 bp ORF. encoding a 224 amino 
acid protein having a 19 amino acid signal sequence on the 
N-terminus and a 15 amino acid C-terminal GPI anchor site. The 
7-3-5-5 clone, designated ELI-Antigen 1 (ELI-Agl), showed partial 
homol. with a hypothetical protein from Neurospora crassa. 
This is the first study to identify a protective antigen from a 
fungus using ELI, and it is also the first report in which 
sequential fractionation of an expression library successfully 
identified a single protective gene. 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Dendritic cells are the most potent antigen-presenting cells that 
initiate and modulate the host immune system. Based on their 
immunostimulatory activity, a variety of strategies have been 
developed to use dendritic cells as vaccines and immunotherapeutic 
agents against infection and cancer. Genetically modified dendritic 
cells are useful for immunotherapeutic purposes because of their 
sustained activity in vivo. However, transfection of dendritic 
cells with plasmid DNA has been very difficult. While the viral 
transfection is associated with nonspecific activation of dendritic 
cells, commonly used nonviral transfection reagents have a low 
efficiency of transfection. Here we describe an improved, simple, 
less time-consuming transfection protocol using the nonviral 
nonliposomal lipid polymer, TransIT-TKO transfection reagent, for 
transfecting murine dendritic cells (JAWS II) with the gene that 
encodes Coccidioides immitis antigen 2 (Ag2) . The JAWS II 
cells were cotransf ected with pHYG-enhanced green fluorescent 
protein (EGFP) and pVR1012-C immitis Ag2 

plasmid DNAs using TransIT-TKO reagent. We reproducibly obtained 
30%-50% transfection efficiency. The transfected cells maintained 
their immature phenotype and were functionally active. In addition, 
the flexibility of this agent for expressing multiple antigens (GFP 
and C. immitis Ag2) offers an advantage of 
delivering multiple immunogens . 
REFERENCE COUNT: 14 THERE ARE 14 CITED REFERENCES AVAILABLE 
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AB The vaccine efficacy of the gene sequence encoding the signal 
peptide of the antigen known as antigen 2 or proline-rich 
antigen (Ag2/PRA) , an immunodominant antigen present in the cell 
wall of the fungal pathogen Coccidioides immitis, was 
investigated in a murine model of coccidioidomycosis. 
Expression plasmids for Ag2/PRA ( 1-18 ) DNA (signal sequence), 
Ag2/PRA( 19-194 ) DNA (lacking the signal sequence), and 
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Ag2/PRA(1-194) DNA (full length) were inserted in the pVR1012 
vector, and the constructs were used to vaccinate the highly 
susceptible BALB/c mouse strain. Immunization with the signal gene 
sequence significantly reduced the fungal burden in the lungs and 
spleens of mice 12 days after i.p. challenge with a LD of 2500 
C. immitis arthroconidia, to a level comparable to 
the protection induced in mice immunized with the full-length 
Ag2/PRA(1-194) DNA . The Ag2/PRA ( 19- 194 ) gene protected mice but to 
a significantly lower level than the signal sequence or the 
full-length Ag2 gene. The immunizing capacity of Ag2 /PRA ( 1-18 ) was 
not attributable to a nonspecific immunostimulatory effect of DNA, 
as evidenced by the fact that mice immunized with a frameshift 
mutation of Ag2/PRA ( 1-18 ) were not protected against challenge. 
Furthermore, a synthetic peptide corresponding to the 
translated sequence of Ag2 /PRA ( 1-18 ) DNA protected mice, albeit at a 
lower level than the Ag2/PRA ( 1-18 ) DNA vaccine. The protection 
induced with the signal gene vaccine correlated with the production of 
gamma interferon when splenocytes from Ag2 /PRA ( 1-18 ) -immunized mice 
were stimulated with recombinant full-length Ag2 and was not associated 
with the production of anti-Coccidioides IgG antibody. This 
is the first study to establish that a signal peptide 
sequence alone, administered as a gene vaccine or synthetic 
peptide, can induce protective immunity against a microbial 
pathogen . 
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Induction of gene expression in Coccidioides 
immitis during growth inside murine macrophages. 
Magee, D. M. [Reprint author]; Woitaske, M. 
D. [Reprint author]; Wickes, B. L. [Reprint author]; 
Cox, R. A. [Reprint author] 

University of Texas Health Science Center at San 
Antonio, San Antonio, TX, USA 

Abstracts of the General Meeting of the American 
Society for Microbiology, (2002) Vol. 102, pp. 205. 
print . 

Meeting Info. : 102nd General Meeting of the American 
Society for Microbiology. Salt Lake City, UT, USA. 
May 19-23, 2002. American Society for Microbiology. 
ISSN: 1060-2011. 
Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
English 

Entered STN: 20 Nov 2002 
Last Updated on STN: 20 Nov 2002 
Coccidioides immitis is a dimorphic fungus of the American 
southwest growing in the soil as mycelia and within the host as the 
spherule/endospore parasitic phase. We hypothesized that genes that 
are upregulated when C. immitis grows in vivo 

might be associated with virulence of this primary fungal pathogen. 
To identify potential virulence-associated genes, we utilized 
differential display, reverse transcriptase, polymerase chain 
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reaction (DD-RT-PCR) to assess induction of gene expression within 
C. immitis spherules during intracellular 

parasitism of murine macrophages. Macrophage monolayers were 
infected with C. immitis arthroconidia and, 

after approximately 36 hours of culture, RNA was obtained from the 
developing macrophage-derived spherules and compared to RNA from 
spherules grown in tissue culture medium alone. Differential 
display analyses identified 11 gene fragments specific for the 
macrophage-derived spherules. These products were cloned into a TA 
vector, sequenced, and analyzed for homology with the Genbank 
databases. One clone had significant homology to a Magnaporthe 
grisea appressorium stage cDNA library gene and Saccharomyces 
cerevisae glycogen phosphorylase . The complete cDNA clone was 
recovered using 5 f and 3' RACE and using this as a probe, we 
obtained and sequenced a genomic clone for C. 
immitis glycogen phosphorylase. The gene had seven 
predicted introns and a translation of the coding region indicated 
that the protein would contain 881 amino acids with a 
molecular weight of 100.6 kDa and a pi of 5.75. Northern analysis 
confirmed that glycogen phosphorylase message was differentially 
expressed by spherules in parasitized macrophages. Differential 
display may provide a tool to delineate virulence-associated genes 
of C. immitis or help define metabolic targets 
for rationally designed antifungal drugs. 
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TITLE: The x-ray structure of a chitinase from the 

pathogenic fungus Coccidioides immitis 

AUTHOR (S) : Hollis, Thomas; Monzingo, Arthur F. ; Bortone, 

Kara; Ernst, Stephen; Cox, Rebecca; 

Robertus, Jon D. 

CORPORATE SOURCE: Institute of Cellular and Molecular Biology, 

Department of Chemistry and Biochemistry, 
University of Texas, Austin, TX, 78712, USA 

SOURCE: Protein Science (2000), 9(3), 544-551 

CODEN: PRCIEI; ISSN: 0961-8368 

PUBLISHER: Cambridge University Press 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB The x-ray crystal structure of chitinase from C. 

immitis was solved to 2.2 A resolution Like other members 

of the class 18 hydrolase family, this 427-residue protein 

was an 8-stranded p/a-barrel. Although lacking an 

N-terminal chitin-anchoring domain, the enzyme closely resembled 

chitinase from Serratia marcescens. Among the conserved features 

were 3 cis peptide bonds, all involving conserved active 

site residues. The active site was formed from conserved residues 

such as Trp-47, Trp-131, Trp-315, Trp-378, Tyr-239, Tyr-293, Arg-52 

and Arg-295. Glu-171 was the catalytic acid in the hydrolytic 

mechanism; when it was mutated to Gin, enzyme activity was 

abolished. Allosamidin is a substrate analog that strongly inhibits 

the class 18 enzymes. Its binding to the chitinase, hevamine, was 

previously observed and conserved structural features of the 2 enzymes 

were used to predict the inhibitor's binding to the fungal enzyme. 
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Construction of a single-chain interleukin-12- 
expressing retroviral vector and its application in 
cytokine gene therapy against experimental 
coccidioidomycosis . 
Jiang C; Magee D.M. ; Cox 
R. A. 

C. Jiang, Dept. of Clinical Investigation, Texas 
Center for Infectious Disease, 2303 SE Military Dr., 
San Antonio, TX 78223, United States, 
chengyong. jiang@tdh. state. tx. us 

Infection and Immunity, (1999) 67/6 (2996-3001). 
Refs: 45 

ISSN: 0019-9567 CODEN: INFIBR 
United States 
Journal; Article 
004 Microbiology 

026 Immunology, Serology and Transplantation 

English 
English 

T-cell-mediated immunity is an important determinant in protection 
against primary infection with Coccidioides immitis, a 
dimorphic fungal pathogen that causes the disease 
coccidioidomycosis. To determine if interleukin-12 (IL-12) 
gene therapy could potentiate host response against C. 
immitis, we constructed a single-chain cDNA encoding the p40 
and p35 subunits linked by a polylinker and, using a retroviral 
vector, transfected J774 macrophages with the construct. The 
transduced J774 cells expressed IL-12 in vitro, with a mean 
concentration of 28,440 pg from 106 cells in 48 h as measured by an 
IL-12 (p75) -specif ic enzyme-linked immunosorbent assay. The secreted 
IL-12 was biologically active, as judged by its ability to induce 
the production of gamma interferon ( IFN-y) by spleen cells 
from BALB/c mice. Treatment of the highly susceptible BALB/c mouse 
strain with the IL-12- transduced J774 cells inhibited C. 
immitis growth in tissues from mice challenged by a 
pulmonary route, as evidenced by 1.37-, 2.59-, and 1.22-log 
reductions in the number of CFU in the lungs, spleens, and livers, 
respectively, compared to the fungal load in mice given 
vector-transduced J774 cells. The protective effect of IL-12 gene 
therapy was accompanied by increased levels of IFN-y in the 
lungs and sera of mice treated with IL-12- transduced J774 cells and 
the constitutive production of IFN-y by their spleen cells 
cultured in vitro. These results suggest that IL-12 gene therapy 
could be used as adjunct therapy for coccidioidomycosis. 
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AB Previous studies from our laboratory established that C-ASWS, an 

alkali-soluble, water-soluble extract from cell walls of Coccidioides 

immitis, protects mice against lethal challenge with this fungus. 

The C-ASWS extract contains a glycosylated protein, 

designated antigen 2 (Ag2), and a polysaccharide antigen. We 

recently cloned Ag2 cDNA and showed that the recombinant fusion 

protein elicited strong delayed-type hypersensitivity 

responses in immunized mice. This investigation was undertaken to 

determine if the recombinant Ag2 protein, expressed as an 

Ag2-glutathione S-transf erase (GST) fusion protein, or Ag2 

cDNA would protect mice against lethal challenge with C. 

immitis. The recombinant Ag2-GST protein 

protected BALB/c mice against i.p. challenge with 250 arthroconidia, 

as assessed by a decrease in- fungal CFU in tissues. The 

Ag2-GST-immunized mice did not show, however, an increased survival 

during a 30-day period postinfection. By contrast, immunization of 

mice with Ag2 cDNA ligated into the pVR1012 plasmid engendered 

protection against i.p. challenge with 2,500 arthroconidia and 

against pulmonary challenge with 50 arthroconidia. Vaccine efficacy 

paralleled the development of delayed-type hypersensitivity 

responses to C. immitis antigen. Whereas mice 

vaccinated with the recombinant Ag2-GST protein did not 

mount footpad hypersensitivity to C-ASWS or the recombinant Ag2-GST 

protein, mice vaccinated with the pVR1012-Ag2 construct 

mounted a strong footpad hypersensitivity and their spleen cells 

secreted gamma interferon upon in vitro stimulation with the 

Ag2-containing C-ASWS extract This is the first investigation to show that 

genetic immunization can protect against lethal challenge with 

C. immitis. 
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AB Chitinase from C. immitis was expressed as a 

fusion protein with gluathione-S-transf erase (GST), which 

aided in its purification After cleavage from GST, the chitinase was 

crystallized from 30% PEG 4000 in 0.1M NaOAc, pH 4.6. The crystals had a 

tetragonal crystal lattice and belonged to space group P41212 or 

P43212 and diffracted to 2.2 A resolution The unit-cell parameters 

were a = b = 91.2, c = 95.4 A; there is only 1 chitinase mol. in 

the asym. unit. 
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AB The authors have previously cloned the cDNA fragment that encodes 
the complement fixation antigen of Coccidioides immitis. 
The recombinant protein was highly sensitive in detecting 
CF antibody in sera from patients with coccidioidomycosis 
but was not specific to C. immitis, as evidence 

by its reactivity with sera from patients with histoplasmosis and, 

to lesser extent, blastomycosis. The authors undertook this study 

to determine if the epitope (s) that reacts with CF antibody is the same 

or differs from the epitopes that are shared with Histoplasma 

capsulatum and Blastomyces dermatitidis . PCR-generated CF/chitinase 

cDNA fragments were cloned and examined for their reactivity in 

enzyme-linked immunosorbent assays using sera from patients with 

coccidioidomycosis, histoplasmosis, or blastomycosis. A 

peptide domain comprised of amino acid residues 20 through 

310 was shown to express an epitope (s) that is specific to anti- 

Coccidioides CF antibody. The peptide detected 

serum antibody in 21 (95%) of 22 patients with active 

coccidioidomycosis and was without reactivity with sera from 

20 patients with histoplasmosis, 15 patients with blastomycosis, and 

14 healthy subjects. Antibody titers to the recombinant 

peptide directly correlated with CF antibody titers (P < 

0.01), and preadsorption of reference CF antiserum with the 

peptide ablated the reactivity of the antiserum in the 

immunodiffusion assay for CF antibody. The delineation of a 

recombinant peptide that has both sensitivity and 

specificity will provide a valuable tool for detecting CF antibody 
and for evaluating the role of CF antibody in the host response to 
C. immitis. 
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Journal 
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a major immunoreactive component of C. 
- and spherule-phase cell walls, was 



recently cloned and was shown to elicit T-cell responses in 
Coccidioides-immune mice. Here, the authors evaluated 
recombinant Ag2 (rAg2) and PCR-generated Ag2 truncations for 
expression of B-cell-reactive epitopes in ELISA and immunoblot 
assays with sera from patients with active 

coccidioidomycosis, a hyperimmune goat anti-Ag2 serum, and a 
murine anti-Ag2 monoclonal antibody that recognizes a conformational 
epitope. The results established that rAg2 expresses both linear 
and conformational B-cell-reactive epitopes which are localized to a 
domain comprised of amino acids 19-96 (designated A19-96) . 
Truncations designed to identify epitopes within the A19-96 domain 
yielded fragments that either were nonreactive (A62-194, A19-61, and 
A49-79) or showed reduced reactivity (A19-79) . Hence, A19-96 was 
the shortest domain expressing epitopes recognized by the panel of 
antibodies. The prevalence of antibodies to the A19-96 domain was 
evaluated in ELISAs of sera from 28 coccidioidomycosis 
patients. Antibody reactivity was detected in 79% of .the patients 1 
sera, and the level of antibody reactivity was directly correlated 
with disease severity. Whereas patients with pulmonary disease 
showed a mean response (A405) of 0.16, patients with disseminated 
coccidioidomycosis showed a mean response of 0.69. No 
reactivity was detected with sera from histoplasmosis or 
blastomycosis patients. The production of a recombinant peptide 
that expresses C. immitis-specif ic Ag2 epitopes 

provides a useful reagent for examining the role of anti-Ag2 antibodies 
in coccidioidomycosis. 
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We undertook an investigation to assess the utility of a recombinant 
Coccidioides immitis complement-fixing (CF) antigen for 
detecting CF antibody in sera from patients with 
coccidioidomycosis. Enzyme-linked immunosorbent assays 
established that recombinant CF antigen and, for comparison, a 
commercially available coccidioidin were reactive with 19 
of 19 sera from patients with active coccidioidomycosis. 
The recombinant antigen was significantly more sensitive than 
coccidioidin. The median titer obtained when patients 1 sera 
were assayed against recombinant CF antigen was 1:51,200 compared to 
1:25,600 with coccidioidin (P < C.027). The recombinant 
antigen was also more effective in distinguishing the antibody 
levels in sera from patients with pulmonary 

coccidioidomycosis than in sera from those with disseminated 
disease. Whereas patients with pulmonary disease showed a median 
antibody titer of 1:25,600, those with multifocal disease showed a 
median titer of 1:102,400 (P < 0.028). The recombinant CF antigen 
was found, however, to express an epitope (s) that reacted with sera 
from 6 of 12 patients with histoplasmosis and 2 of 12 patients with 
blastomycosis . 
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We have previously reported on the alternate regulation of gamma 
interferon (IFN-gamma) and interleukin-4 (IL-4) in inbred mouse 
strains which differ in their susceptibility to Coccidioides 
immitis. The genetically resistant DBA/2 mice manifest a 
predominant T-helper 1 (Thl) response, with early production of 
IFN-gamma, whereas susceptible BALB/c mice show an early production 
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of the Th2 cytokine IL-4. Since IL-12 is one cytokine that can act 
early during host defenses to promote the differentiation of 
cytokine production towards IFN-gamma and thus may promote 
expression of a protective immune response, we investigated the role 
of IL-12 in resistance to C. immitis. 

Administration of recombinant IL-12 to the susceptible mouse strain 
before and after systemic (intraperitoneal) challenge with C 
. immitis significantly ameliorated the course of the 
disease, as measured by a reduction in the fungal load in the lungs, 
liver, and spleen. Analysis of the cytokine mRNA in lungs from 
infected BALB/c mice revealed that the protective effect of 
recombinant IL-12 was accompanied by a shift from a Th2 to a Thl 
response. The importance of IL-12 in resistance to this fungus was 
further established by showing that neutralization of endogenous 
IL-12 in the resistant DBA/2 mouse strain led to a significant 
increase in the fungal burden in pulmonary and extrapulmonary 
tissues. These results establish that IL-12 plays a pivotal role in 
the host defense against systemic challenge with C. 
immitis . 
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AB Previous expts. have provided evidence that Coccidioides 

immitis antigen 2 (Ag2) is a major T-cell-reactive component of 

mycelia and spherule cell walls. Here the authors report the 

identification and cloning of the cDNA that encodes Ag2 from a 

lambda ZAP cDNA expression libraiy constructed from spherule-derived 

RNA. DNA sequence anal, established that the 1,255-bp clone 

contains a 174-bp 5' untranslated region, a 582-bp open reading 

frame which encodes for a protein consisting of 194 amino 

acids, and a 375-bp 3 f untranslated region, including a poly (A) 

tail. The recombinant Ag2 protein has a predicted mol . 

mass of 19.5 kDa and contains an 18-amino-acid N terminus which has 

been tentatively identified as a signal peptide. The Ag2 

cDNA was ligated into the pGEX-4T-3 vector and expressed in 

Escherichia coli TG-1 cells as a glutathione S-transf erase fusion 

protein. The recombinant fusion protein showed 

reactivity with sera from patients with coccidioidomycosis 

and elicited delayed-type footpad hypersensitivity responses in 

Coccidioides- immune mice. These results suggest that the 

Ag2 cDNA can be used for the large-scale production of this immunol . 

important protein. 
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TITLE: Molecular cloning and characterization of the 

Coccidioides immitis complement 
f ixation/chitinase antigen 
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Detection of ant i -Coccidioides complement-fixing (CF) 
antibody is a valuable diagnostic and prognostic aid in 
coccidioidomycosis. The CF antibody response is directed 
against a heat-labile antigen that has chitinase activity, hereafter 
referred to as the CF/chitinase protein. To identify and 
clone this immunoreactive enzyme, the authors constructed a 
Coccidioides immitis cDNA lambda ZAP expression library from 
spherule RNA and detected fusion peptides expressing CF 
epitopes by immunoscreening . A cDNA clone consisting of 1623 bp was 
identified, sequenced, and found to contain a single open reading 
frame that encodes a protein of 47 kDa with 427 amino 
acids. Deduced amino acid sequence analyses showed that the cloned 
CF/chitinase cDNA contains a 35-amino-acid region, beginning at 
Ser-18 and ending at Arg-52, which has 92% homol . with the reported 
N-terminal amino acid sequence of authentic CF/chitinase 
protein. The first 17 amino acids in the deduced sequence 
of the cloned cDNA are not present on the mature CF/chitinase 
protein, suggesting that it may be a signal peptide 

Expression of the CF/chitinase cDNA insert by using the pGEX-4T-3 
vector yields a fusion peptide that bears CF-specific 
epitopes and shows chitinase activity. The CF/chitinase clone will 
enable large-scale production of the recombinant CF antigen for use in 
immunoassays and facilitate studies on the role of chitinase in the 
morphogenesis of C immitis. 
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Antigen 2 is a glycosylated protein present in the cell 
walls of the dimorphic fungus Coccidioides immitis. Using 
oligodeoxyribonucleotide (oligo) primers based on the sequences of 
Ag2 cDNA, the gene encoding Ag2 was cloned from genomic DNA derived 
from the mycelial phase of C. immitis by PCR. 

Nucleotide (nt) sequence analyses showed a 582 base pair (bp) ORF 
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disrupted by two introns which are 78bp and lOlbp long. The deduced 
primary translation product consists of 194 amino acids (aa) , 
contains an N-terminal putative signal sequence to allow transport 
into the endoplasmic reticulum, and a C-terminal putative signal 
sequence to enable a GPI anchor addition Putative GPI anchor/cleavage 
site and O-glycosylation sites, as well as phosphorylation and 
myristoylation sites are also present. On the basis of these 
analyses, the authors predict that a prepro-Ag2 undergoes a 
post-translational modification to yield the mature glycosylated Ag2 
protein which is anchored on the extracellular plasma 
membrane of mycelial and spherule-phase cells. 
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Roles of gamma interferon and interleukin-4 in 
genetically determined resistance to 
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A. 

Dep. Res. Immunol., Texas Cent. Infectious 
Diseases, San Antonio, TX, 78223, USA 
Infection and Immunity (1995), 63(9), 3514-19 
CODEN: INFIBR; ISSN: 0019-9567 
American Society for Microbiology 
Journal 
English 

The profiles of y interferon (IFN-y) and interleukin-4 
(IL-4) production were valuated during the course of 
coccidioidomycosis in 2 inbred mouse strains which differ in 
their susceptibility to C. immitis. Cytokine 
responses, measured at the mol . and protein levels, showed 
increased levels of IFN-y in lung exts. from mice of the 
resistant DBA/2 strain after a pulmonary challenge, whereas the 
susceptible BALB/c strain manifested a predominant IL-4 response. 
The importance of these cytokines in host defense against C 
. immitis was established by treating the mice with 
recombinant cytokines or neutralizing anticytokine monoclonal 
antibodies. Treatment of the susceptible BALB/c mice with 
recombinant murine IFN-y protected mice against systemic 
challenge, and in the reciprocal experiment, the administration of an 
anti-IFN-y monoclonal antibody to the resistant DBA/2 mice 
decreased their capacity to control disease. Although the treatment 
of DBA/2 mice with recombinant IL-4 did not alter the disease, 
neutralization of endogenous IL-4 in infected BALB/c mice by 
administration of a neutralizing anti-IL-4 antibody led to a reduction 
in the fungal load in their tissues. Apparently, IFN-y plays 
a pivotal role in resistance to C. immitis, 
whereas IL-4 down-regulates protective immunity against C. 
immitis . 
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AB Antigen 2 (Ag2) has been implicated as a T-cell-reactive component 
of the pathogenic fungus C. immitis. This 

report describes the production of a murine monoclonal antibody (MAb) of 

the IgG2a isotype that recognizes an epitope specific to C 

.immitis Ag2 . This specificity was evidenced by the 

finding that the MAb did not recognize other antigens present in 

coccidioidin or spherulin and did not show reactivity with 

antigenic exts. from Histoplasma capsulatum or Blastomyces 

dermatitidis . The epitope was labile to enzymic digestion with 

pronase but resistant to treatment with glycolytic enzymes and to 

periodate oxidation This peptide epitope appears to require 

conformational structure because it was not recognized by the MAb in 

immunoblots of antigen that had been electrophoresed in 

polyacrylamide gels under denaturing, reducing conditions. 

Immunoaf f inity chromatog. of spherulin on columns containing the MAb 

established that the MAb was effective as a ligand for isolating Ag2 

from heterogeneous exts. The production of a MAb which recognizes an 

Ag2-specific epitope and its utility as a ligand for isolating Ag2 

will provide a valuable reagent for studies of this immunol . 

important antigen . 
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SUMMARY LANGUAGE: English 

AB The cellular localization of the tube precipitin (TP) and complement 
fixation (CF) antigens of Coccidioides immitis was 

examined by immunoelectron microscopy with murine immunoglobulin Gl 
monoclonal antibodies directed against the TP and CF antigens, 
respectively. Immunoelectron microscopic analyses of saprobic- and 
parasitic-phase cells showed that the TP antigen is present at a 
high concentration within the inner cell wall layer and along the 
plasma membrane. The antigen was also detected, at a lesser 
concentration, within cytoplasmic vacuoles. In contrast to the 
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predominant localization of the TP antigen in the cell walls, the CF 
antigen resides primarily within the cytoplasm, where it appears to 
be dispersed throughout the cytoplasm rather than associated with a 
specific cytoplasmic organelle. A sparse amount of the CF antigen 
within the inner cell walls was also demonstrable. The localization 
of the TP and CF antigens throughout the morphogenetic phases of 
C. immitis has important implications in antigen 
production and in analyses of host response in 
coccidioidomycosis . 
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An immunoreactive apoglycoprotein purified from 
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Deglycosylation of glycoproteins in a lysate of spherules of 
C. immitis has permitted purification and partial 
characterization of a proline-rich pronase-sensitive antigen. 
Moreover, soluble antigen specifically stimulated lymphocytes from 
persons with dermal delayed-type hypersensitivity to 
coccidioidal antigens. When related to reference 
coccidioidin by tandem 2-dimensional Immunoelectrophoresis, 
the antigen fused in the anodal region with a specific reference antigen 
(antigen 2). It did not show identity with coccidioidal 
antigens used in conventional serol . assays. Although immunoblots 
of the purified protein with monospecific rabbit antiserum 
showed a single antigen at 33 kDa, the parent spherule lysate bound 
the same antibody in a broad band between 70 and >200 kDa, which 
could be explained by microheterogeneity of glycosylation . 
Immunoelectron microscopy using affinity-purified human antibodies 
localized the antigen to the cell wall and internal septa of 
spherules. The apoglycoprotein may be important in human immune 
responses to coccidioidal infection. 
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complement-fixing antibody (IDCF) is widely viewed as the most 
useful immunodiagnostic test for coccidioidomycosis. Here 
is reported the production of an IgGl monoclonal antibody (MAb) to the 
IDCF antigen for use as a biospecific ligand for purifying the IDCF 
antigen on solid-phase immunosorbents and for use as a reagent for 
screening genomic or cDNA expression libraries from C. 
immitis. BALB/c mice were immunized by i.m. injections of 
coccidioidin in adjuvant, followed by an intrasplenic 
booster injection of coccidioidin in saline. The spleen 
cells were fused with SP2/0 Agl4 myeloma cells, and the fusion 
products were screened for IgG antibody to coccidioidin by 
using an ELISA. Pos . hybridomas were cloned and evaluated for 
reactivity to the IDCF antigen by 2-dimensional 

Immunoelectrophoresis and by immunoblotting . The epitope recognized 
by the MAb was heat labile (60°, 30 min) and susceptible to 
enzymic digestion with pronase but was resistant to treatment with 
lipase, a-mannosidase, glucose oxidase, and endoglycosidase H. 
This heat-labile peptide epitope appears to be specific to 
C. immitis, as judged by the fact that the MAb was 
not reactive in immunoblots or ELISAs of histoplasmin or 
blastomycin. 
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AB The cytokine tumor necrosis factor a (TNF-a) functions 
as an immunomodulatory protein and as a mediator of 
cachexia. Here, the viable or formalin-killed spherules of 
C. immitis induced the secretion of TNF-a by 

peritoneal-exudate cells from BALB/c mice. The identification of 
the cytokine as TNF-a was based on its lytic activity against 
the TNF-a-sensitive Ls murine fibrosarcoma cell line but not 
the TNF-a-resistant LR cell line, its neutralization by rabbit 
anti-TNF-a, and its secretion by peritoneal cells having 
characteristics of macrophages. The induction of TNF-a was 
attributable to spherules and not to contaminating 
lipopolysaccharide (endotoxin), as evidenced by the finding that 
polymyxin B, a reagent that blocks the TNF-a-inducing 
component of lipopolysaccharide, did not negate the production of 
TNF-a in response to spherules, whereas pretreatment of 
spherules with hyperimmune goat antiserum to spherulin neutralized 
the induction of TNF-a by these cells. The demonstration that 
C. immitis activates macrophages to secrete 

TNF-a in vitro is a new finding and warrants studies to determine 
whether this cytokine is produced during active 
coccidioidomycosis . 
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Comparisons of the course of coccidioidomycosis in two 
strains of inbred mice established that BALB/c mice are 
significantly more susceptible to pulmonary infection with 
Coccidioides immitis than are DBA/2 mice. The 

susceptibility of BALB/c mice does not reside in their inability to 

mount a delayed-type hypersensitivity response to C. 

immitis antigen. That is, BALB/c mice manifested footpad 

hypersensitivity to coccidioidin early during the course 

of disease, to a level comparable to that of DBA/2 mice. In 

contrast to the more resistant DBA/2 mouse strain, however, BALB/c 

mice developed anergy by day 15 postinfection. Suppression of the 

delayed-type hypersensitivity response was not specific for 

C. immitis antigen, as evidenced by the finding 

that BALB/c mice immunized with mycobacterial purified 

protein derivative prior to infection with C. 

immitis were suppressed in their footpad response to 

mycobacterial antigen at day 15 postinfection. Taken together, 

these results establish that genetically determined susceptibility 

to this fungus is associated with an acquired suppression of 

cell-mediated immune reactivity. 
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AB Lymphocyte transformation (LT) responses to coccidioidin 

(CDN) and spherulin were suppressed in 11 (73%) of 15 patients with 

active coccidioidomycosis when their mononuclear cells 

were assayed in autologous serum as compared to serum from healthy, 

CDN skin test-positive subjects. Suppressed LT responses were 

specific for Coccidioides immitis antigens in 7 (64%) of 

the 11 patients. Immunoaf f inity chromatography of patient sera with 

Staphylococcus protein A adsorbed the suppressor 

component (s) and thereby established that suppression was attributed 
to immunoglobulin G, either alone or complexed with antigen. The 
possibility that suppression was mediated by immune complexes was 
examined by adding complexes formed in vivo or in vitro to 
mononuclear cell cultures of healthy CDN-reactive persons before LT 
assays. Although complexes prepared in this manner were reactive in 
an enzyme-linked immunosorbent assay designed to detect 
Coccidioides antigen-specific immune complexes, no 
suppression of LT responses was observed. We conclude that 
serum-mediated suppression of LT responses in 
coccidioidomycosis is attributed to monomeric and not 
immune-complexed immunoglobulin G antibody. 
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